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May  5.    1703, 
At  a  M  eeting 


OF  THE 


ROYAL  SOCIETY 

Sir  John  Hoskyns,    V.  P,  in  tbeCbaify 

Mt»  LOWTHROP  Prefet^ei/a?topoMforrrinthg 
sn  Abridgment  of  the  Fhilofophical  Traii(a<5tions. 
This  De%n  was  Affrv^i  by  the  Society,  and  He  was 
Defir'd  to^tOGced.  therein. 
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May    12.    1705. 
Implmatuf, 

If^  Nmton,  R-S-Pr. 
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TO  H  I  S 


Royal  Highnefs 


THE 


PRINCE, 

Lord  H^h  ADMIRAL 

OF 

ENGLAND.  «^^. 


SIR 

YOUR  Royal  HighnefeV  6rm  Con^ 
defcenfion  to  Suifcrite  tbe  Statudcs  of 
the  Royal  Society,  as  one  of  tbnr  Fel- 
lows ,   Commands  fome    Tribute   from  every 

Mem-* 
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The  Epiftle  Dedicatory; 

Memhr.  This,  Sir,  /  hmily  hope,  will  in 
lome  meafare  excufe  th  Trefumption  of  laying 
thefe  Papers  at  Tour  Royal  HighnefsV 
Feet*  Tbey  have  maveidail),  in  this  Airidg" 
ment,  loji  much  of  their  Original  Beamy  :  But 
the  Order  wherein  the  Remaining  Saifiance 
is  Difpefed,  will  giv^  Xonr  Royal  Hjgb- 
nefs  a  Nearer  Frofpe^  of  the  Coarfe  t^ 
tbofe  Studies  you  bme  the  Goodufs  to  Pro- 
te61:. 

It  was  a  Noile  Defign,  Worthy  of  their  Roy- 
al Founder,  iy  Incorporating  ibis  Socie- 
ty, to  Perpetuate  a  Succeffion  of  Ufeftil 
Inventions  :  But  the  Difcour aging  Negle^  vf 
tie  Great,  the  Impetuous  ContradiBioia  ^  the 
Ignorant,  and  the  Keproaebes  of  tie'  Unrtafi^ 
nable ,  have  unhappiJy  Retarded  ikem  in 
their  Furfuit  of  thofe  Great  Ends.  To  Reftore 
them  therefore  to  their  firfi  Vigour^  is  a  Qkrj 
referv'd  for  lour  Royal  Highnefs  j  And  al^ 

ready 
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The  Epifflc  Dedicatory. 

rtadj^  Si  r,  m  feet  tie  Cbearfd  Influence  of  a 
Retarning  Spring. 

Jh  Commands  Tour  Royal  Highnefs  bas 
ghm,  for  Fuilijbing,  at  Tour  own  Expence,  a 
moft"  Magnifieent  Uranigtaphy,  (jar  exceed^ 
Hg  that  of  all  the  Arabian  Princes,  the  NoUe 
Tycho  Brahe,  and  the  Induflirious  Heveli- 
us)  amotfait  of  furpri7{tng  Efle^s.  All  Art 
and  Nature  will  exert  tbeir  Powers  upon  this 
Occ/ifiMy  t.o  keep  pace  mtb  Aftronomy  ;  par^ 
ticukrlf  Navigation  ( being  under  Tour  Roy- 
al HighnefsV  Immediate  Care)  will  Induflri^ 
oafly  appfj  tbofe  Accurate  Obfervations  to  alii 
TA^VLtic^furpofeSy  and  hj  fome  Familiar  Me-^ 
tbidy  Deliver  tbe  Anxious  Seamen,  from  tbe 
Fatal  Accidents  that  frequently  attend  tbeif 
Miftaken  Longitude. 

TbuSy  Sivi^  tbeMumfiO&ncQoftbe  Prince, 
and  tbe  Vigjlence  of  tbe  Lord  High  Admi- 

ral,_ 
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The  Epiftle 


ral,  will  te  equally  a  Bkffing  to  tbi  Prefenf,  and 

to  all  Future  Ages, 

May  Tour  Royal  Highnefe  ever  meet  with 
with  Returns  of  Gratitude,  Suitable  to  the  Uni^ 
verfal  Beneficence.  So  Wijbes  with  great 
Sincerity, 

May  it  pleafe  Tour  Royal  Highness, 
Tour  R  o  y  A  1-    H  i  g  h  n  e  s  ss 

Moft  Faithful,  and 
JHofi  Obedient  Servant, 


jfobn  Lowthorp. 
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PRE  F  A  C  E. 

TH  E  Philofophical  Tranfaftions  having  met  with 
General  Applaufe  and  Encouragement /)r  many 
Tears,  it  would  be  a  Necdlefs  Trouble  to  gir/e 
any  Hiftory  c/  them  :  T/i  enough  to  Jay^  That  many 
of  the  Difcourfes  were  Composed,  and  AH  of  them  Col- 
le<5tcd  and  Publilhcd,  by  Particular  Members  of  the 
Royal  Society.  /  jhaU  therefore  employ  thefe  very  few 
PageSi  <^^ly  *<>  acquaint  the  Reader  with  my  own  Condu<5b 
in  this  Abridgment  of  them. 

When  I  firfi  refolv'd  upon  this  Undertaking,  I  had  Two 
Sorts  of  Readers  in  View^  whom  1  was  defirous  to  Jerve  j 
Thofe  who  maJce  ufe  of  Books  for  their  private  Inftrudtiori 
or  Entertainment^  and  thofe  who  confult  them  in  order 
to  publilh  fomething  of  their  own.  To  a  Reader  of  the 
Former  Clafs,  I  thought  it  fufficient  to  give  him  the  Sub  fiance 
offo  many  curious  Papers,  in  fuch  Order  as  would bejlfuit 
with  f^eCourfe  of  thofe  Studies  that  might  Denominate  him 
a  General  Scholar.  But  for  the  Sakfi  of  the  Latter^  I  have^ 
in  tfje  Margin,  given  the  Title  tf*^  Author  of  each  Paper, 
and  VireSled  to  the  Number  and  Page  of  the  Tranfa(5t:ions 
or  CoUedkions,  where  he  may  meet  with  the  Original  itfelf. 
To  the  former  I  defign  d  this  Abridgment  to  be  as  Vfe- 
ful  as  the  Volumes  at  large,  and  toferve  the  Latter,  in- 
jieadofanot  inconvenient  Repertorium :  And  in  the  Pro- 
fecuticn  of  this  Defign,  I  have  generally  confined  my  felf 
<tO  thefe  Rules.  f  J.  / 
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The  PREFACE, 

I.  I  ha^e  not  ortiy  Retain'd  the  Sfential  Tarts  of  the 
DircourfeSj  but  I  have  kep  in  many  F laces  to  the  very 
Words  oftlmr  ovm  Authors,  {except  where  I  wm  Farc'd 
to  Vifry  them  a  little^  ie  prefewe  the  Conne(5tion  : )  For^  I 
fh(m^  it  very  unwarrantable  to  Obtrude  anything  of  mine 
uncfer  the  Name  ef  another  Perfon 

II.  iBal  TO  Sbortcaiib  whole  Work^  wherever  I  found 
any  Perfonal  Addrefles,  long  an/Vnneceffary  Excurfions, 
9r  poHapous  Citations  (f  Books,  /  have  taken  the  Liberty 
to  Sapprefs  them ,  /rt,  /  hope,  withoia  injuring  the  Force 
^  jhe  Author*^  Rcafoning. 

IIL  /  'have  Omitted  all  Accounts  am/  Extrafts  of 
BookS)  which  novpy  afterfo  many  Tears  Publication,  jeem 
almoji  Vfelefs  :  Tet,  to  put  the  Readers  in  Mind  ofthem^ 
efpecialiy  fuch  as  are  about  to  Funtijh  or  Enlarge  their  Li- 
braries, I  have  added  a  Catalogue  at  the  End  of  each 
Chapter,  to  which  they  chiefly  belong  5  and!  have  alfo  di- 
re<^€d  ii^«»/o/af A  Additions,  Emendations,  cr  Refuta- 
tions as  ought  to  he  confulted,  when  thofe  Books  fall  un- 
der their  Examination. 

.  IV.  /  A<<ve  <r//o  Omitted  tf// Heads  0/ Enquiries  and 
Experiments  fimply  proposd^  without  further  ^rokcutioni 
Believing  that  the  \n(wcrs  already  given  to  many  of 
them^  and  other  Difcourfes  upon  the  fame,  or  the  like 
$ubjed-s,  will  fufftciently  direh  the  Notice  of  an  Inquifi- 
tivc  Reader. 

V.  The  prew/(W5  Calculations  o/EcIipfes,  Lunar  Appul- 
{t&^  ^i/w/ Satellite  Eclipfes  and  Occupations  ;  alfo  Tide- 
Tables,  and  many  other  curious  Y^l^cxs  of  that  kind  5  have 
long  asLO  Out'livd  the  Reafon  of  their  Publication. 

^   ^  VI.  All 
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The  PREFACE  iff 

VI.  M  Sim^ie  Catalogues  p/J^aiural  Cnrioiitics  (ii 

(/Shells,  Minerals,  Plants,  Animals,  isrc!)  mtbout  particu" 
lor  Defcriptions  ofthem^  are  little  Inftf  uc^ive  :  An^fhhf- 
ly  ferve  to  enlarge  the  Hiftory  of  the  Mufaeum,  where 
they  are  Dcpofited  5  vphich  is  no  Pari  of  the  Defign  of 
thefe  Volumes. 

VII.  /  have  commonly  omitted  fuch  Papers  as  have  been 
collected  into  Jufi  Volumes  by  their  own  Authors,  porthis 
Reafon^  I  have  omitted  jome  ofthofe  furprizjng  Micjrofco- 
pial  Difcoveries  by  the  Famous  M  Lecuwenhoeck  ;  But 
1  further  confefs,  I  vpas  alfo  lefs  inclirid  to  infert  them 
here^  becaufe  mofi  of  them  Treat  of  Subjc(5ts  not  at  all  COU'- 
•venhnt  (in  my  Opinion) /or  Common  Readers. 

VI II.  But^  to  Jo  all  the  Kight  [  coul</ to  the  Ingeni* 
ous  Authors  of  thofe  Papers,  vfhich  the  Limits  of  this 
Abtidgmcnt  obligeil  me  to  Qmity  1  have,  at, the  Endo/ 
each  Chapter,  Annexed  their  Titles,  and  fome times  a  fhort 
Account  of  them, 

Thefe  are  the  Rules  /  have  carefully  obferved  through  the 
whole  ConduU  of  this  Tedious  Work  :  Wherein  I  have  faith" 
fully  aim' d at  the  General  Good  of aU forts  of  Readers;  if 
I  have  f aif din  the  Vcrioxm^ncc,,  ^t is  for  Want  0/ Judg- 
ment to  do  it  Better ;  But  I  am  bold  to  fayy  That  if  a  Kind 
Reception  of  this  (hall  encourage  a  li^e  Abridgment  of 
the  Foreign  Philofophical  Journals,  «//^  Same  or  ^  Bet- 
ter Order,  it  will  much  Facilitate  the  many  Difcoveries 
jiiU  ready  to  Reward  the  Labours  aud  Expences  of  alt 
Induftrious  Promoters  of  Natural  Knowledge. 
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A  D  F  E  R  T I S  E  M  E  NT 

Of  the     BOOKSELLERS 

To  this  Third  Edition, 


THfi  Fhilofofhical  TrMfailions ^  (Ince  the  Year  1700.  Iia- 
ving  been  abridgM  and  difpos'd  under  General  Heads, 
(after  the  fame  Method  with  this  Work)  by  Mr.  MOTTEy 
and  by  him  publifhed  in  Two  Volumes  :  We  thought  it  would 
tend  to  make  the  whole  complete,  if  the  fever al  hdices  of  the 
Five  Volumes  were  joined  together  j  by  which  means,  the  Rea- 
der will  have  but  one  Trouble  in  feeking  any  Particular  he  has 
Occafion  for.  To  this  Purpofe  we  have  taken  Care,  that  in  the 
Contents  J  the  feveral  Trafts  (hould  be  inferted  and  referred  to 
under  their  proper  Chapters  ;  and  that  in  the  Index  of  Authors 
Names,  and  the  General  one  of  Matters,  the  whole  (hould  be 
plac'd  in  Alphabetical  Order.  At  the  Head  of  each  Index^  Di* 
iredions  are  given  for  diftinguifhing  the  Matters  occurring  in  tliefe 
Three  Volumes,  from  thofe  in  the  Continuation. 


N.  B.  In  the  enfuing  Contents,  thofe  Tra^s  rvho/e  Titles  are  prints 
ed  in  Roman,  and  the  Authors  in  the  italick  Chara^er/  are  to  he 
found  in  the  Continuation. 
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§•  I.  ConTcribatur  Confiliarius  Mathomticus  (ica  tfiptUut  libet)  qui  td 
tres  hafce  Qisftiones  refpondeat.  i.  Qui,  qualdq;  Fmdus  ex  ftudiis  Ma- 
themadcis  foerandi  I  i.  Q^snam  alTequendx  tarn  fruduofs  fcientias  Auxilia 
jam  extent  t  3 .  Q^  Oido  in  utendis  iftis  Adminiculis  obfervandus  ?  Itaque 
continebit. 

1.  Facikm  &  perfpicuum  difciufum,  de  limitibus  feu  ambitu  Artium 
Mathematicarum,  deque  ingentibus  utilitatibu^  piimo  ad  i|^nisi  ftudiofes, 
turn  ad  gentem  complurium  in  iis  peritorum  feracem  inde  redundaturis. 

2.  Catalogum  Mathematicorum  &  ab  iis  editorum  Operum,  qui  exhi- 
beat,  I.  Synopfin  omnis  generic  Librorum  MathematiccMum  vel  jam  Publi- 
catorum,  vel  ManuTcriptorum  in  publicis  Bibliothecis  dditefcentium,  pecu- 
liaribus,  cuivis  Geperi,  numeris  appo(itis«  x«  Catalogum  Chipoqologicum 
onmium  Mathematicorum  celebrium  fecundum  ordinem  Annorum  quibus 
finguli  vixere>  additis  ubique  annb  quibus  Opera  ipfbrum  primo  excda  fii- 
ere.  3.  Catabgum  ipforummet  Operum  lecunaum  ordinem  Annorum, 
quibus  ulla  Lingua  impreffa  fuere.  In  quo  concinnando  ita  procederem^  ut 
notato  Anno  Domini  fubjungerem,  more  u(itatorum  Catak^orum,  Nomina 
omnia  Mathematicorum  Librorimi  in  ulla  Gente  aut  Lingua  ifto  Anno  edi- 
torum, I.  Indicando  tamen  in  flngulis,  rationem  Voluminis,  hoc  eft,  non 
tantum  magnitudinem  paginarum  (e.  g.  /^o.  %vo.  &c.)  fed  earundem  fum- 
mam>  ut  moles  totius  Operis  (ic  facue  cuivis  pateat.  i.  Ante  ipfummet 
Titulum  exprimendo  Annum,  ad  quern  retroipicere  oporteat  cogniturum 
quando  opus  confcriptum,  quando  hac  ilhve  Lmgua  ultimo  editum  fuerit. 
3.  Notando  in  Marsme  poft  Titulum,  i.  Annum  quo  cpus  aliquod  proxime 
Typis  exfcriptum  fit.  1.  Numerum,  qui  ronittat  Leaorem  ad  Synopfin 
prima  ftatim  Catalogi  pagina  delineatam.  Quorum  Nimierorum  benencio 
quilibet  e  Veftigio  onmes  unius  argumenti  libros  Mathematicos  percurrere 
queat. 

5.  ConfiHum,  inflruens  ftudiofiim,  de  optimis  in  quolibet  generc  libris  : 
Quo  ordine  &  qaomodo  legendi,  quid  obfervandum,  quid  evitandum  in 
ledione  quorundam  Mathematicaftrorum>  quonKxlo  procedendum,  omniaque 
memoria  tenenda. 

4.  Parsnefin,  Primo  ad  omnes,  opibus,  otio,  &  ingenio  horum  Studio- 
rum  capaci  inftrudos,  ut,  i.  Cimi  ingentium  commodorum  2d  ipfummet 
eorum  ftudiofiim  &  ad  univerfum  humammi  genus  inde  redeuntium.  2.  Turn 
etiam  defaecatae  illius  voluptatis,  quae  ex  fcrutinio  abftrufarum  Veritatum, 
lufta  cum  difficilibus  Preblematibus,  &  eorundem  viftoria  emergit*  refpeftu, 
^o  ad  ea  excolenda  incumbant,  tanto  quidem  magis,  quo>  3.  Expeditiora 
adminicufc  reperta  funt,  quae  laborem,  tempus,  fumptus,  majoribus  noftris 
itnpendenda^  nobis  compendilaciam.  Dekide  ad  omnes  tum  judicio  ad  xfti- 
mandum  horum  ftudiorum  pretitim,  turn  &  opibus  (astemae  noftri  memoriae, 
fi  in  prudentes  fui  difpenfatores  incidaint,  promicondis)  polkntes  ut  majori 
curae  fibi  eflfe  pati^itur  hoc  ftudioforum  genu,  ampliique  propofitis  praemiis 
lediflimos  eorum  feponant  perficiewdis  inventis,  ad  quae  ipfo  genio  fuo  ducun- 
tur.    Denique  ad  omnes  Principes  &  Refpublicas^  qui  majw  djri^        fuis 
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omamentum  vix  conniiaverint^  c[uam  operam  dando,  i.  Ut  bamm  Artium 
peritis  abundent.  t.  Vk  ad  cas  minus  laborioia  fmnpmofaq;  reddatur.  ; .  Ip&q^ 
adeo  iDgenia  Mathematica  magis  inootefcant,  feqi  digoU  auxiliis  gaudeant. 

In  quem  finem  utilidimum  fuerit,  ut, 
§•  2.  ConlHcuatur  Puhlica  Bibliotheca,  quae  &  omnes  fupradidlos  Lilx-os, 
&  unum  Inftnunentorum  unquam  inventorum  contineatf  &  praeterea  redicibus 
fiiffidentiiius  inftruda  fit.  i.  Ad  coemenda  (ingulorum  librorum  Mathema- 
ticoruoiy  quae  quotanois  alibi  locorum  fbras  dantur>  exemplaria.  z.  Ad  fu- 
fientandum  Bifaliocbecarium^  cui  inounbac.   . 

1.  Perkgcre  omnes  hujus  Cbffis  Itbros  in  R^one  ifthac  publico  commit- 
tendo$^  I.  SupprdSs  quae  ab  arris  r^ulis  exorbitant,  ne  Scripcorum  errores 
LeiSonbus  fraudi  fint.  z.  Monereq;  Scriptores,  ft  vetera  &  jam  dida  tan* 
turn  reponanc. 

2.  Sub  peticulo  eadftimationis  fuae  ^^ptobare  inventa  indgnia^  &  fincere 
commendare  Inventoccs  Mecaenatibus. 

3.  Reciperey  in  Catalogum  referre,  &  per  Repofitoria  diTponere  unum  ita 
perledorum  Ubnmim  exemplar,  donandum  Biblbthecas  bene  compadum, 
Authoris  aut  Bibliopolae  fumptibus. 

4.  Piomptum  Rjdfpocdum  probere  cuivis  ftudio£),  circa  Problema  aliquod 
inquirencii  an  iblutum  iuerit  nee  ne>  ni  iili  necefTe  fit  adum  ag^re>  aut  contra 
inventa  fua  iupprimere,  metu,  ne  antiqua  jam  fint,  &  fbrfan  in  aliquo  Li- 
brorum BibliotWac  jam  elaborata. 

5.  Recipere,  &c.  onania  Manufcripta,  vel  donatione^  aut  legato  Biblio- 
tbecs  obvenientia. 

6.  DiUgens  cum  fui  generis  hominibus,  extra  patriam  fuam  agentibus,  Li«- 
terarum  commercium  exercere>  ne  ipfum  fugiat>  quidnam  ibi  locorum  prelo 
piratum  fit* 

7.  Obfervare  in  Conttrraneis  fuis,  qui  docendis  hiTce  arribus  apu  Gnu 

8.  In  numeiato  Temper  habere  Artifices  omnes  conficiendorum  Inftrumen- 
torum  Matbematicorum  &  Reprasfentationum,  adeoque  Opentionum  in  Ligno, 
-MagiKte,  Metstts,  Vitro,  &c.  peritos. 

9.  Poft  l^itmium  Examen,  omnis  generis  pradids,  e.  g.  Gubematoribus 
Navkim,  Gaeodctti  Logiftis»  &€*  SpeculariviSB  Peritiae  &  Pradicae  Dexteri- 
tatis  teftimcxuum  praebere,  ne  pofthac,  quibus  hoc  hominum  genere  opus, 
imperiti  magno  q>fQrum  damno  imponam. 

Catakgus  dociKrit,  in  tama  multitudine  librorum,  mundum  tantum  non 
obruendum,  quinam  ad  banc  tantum  fhidiorum  partem  pertineant.  Biblio- 
theca, &  ipdbrummet  Librorum  copiam  faciet,  &  umul  c(^norcendi  ubi  loco- 
rum exemphria  plura  venalia  Hnt :  Praetereaq;  pron^tuani  inftar  erit  exteris 
&  indigenis,  unde  extemplo  difcant,  ^aroam  ad  ha^  fhidia  adminicda  Re- 
gio  ifta  fit  fuppeditatura. 

Atque  haec  meo  judicio  expeditifTima  Methodus  eft>  utendi  iUis  auxiliis, 
quibus  jam  notimur.  Si  ampliora  defiderentur,  conveniens  fuerit^  ut  peri- 
torum  Artihcum  opera. 
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§.  3*  Gonficiantur  &  publicentur  tres  hi  novi  Tnu%itas> 

i^  Pandeds  Mathematics>  compledentes^  quam  fieri  poceftf  peripicui^ 
methodice,  compendiofe,  &  ingenue  quaecunque  ex  Mathematicis  libris  &  in- 
ventis,  qu«  ante  nos  fuere,  coMigi  aut  veluti  confedaria  inde  deduci  potuerc5 
citatis  Tub  finem  cujufque  periooi  aut  propofitionis,  authoribus>  in  quibus  ea 
reperitur  antiquiilimis,  fequentibufque  adeo  omnibus  nota  inuAa>  ubi  vel  in 
fiiito  deprehenli  fiierint,  vel  mutuati  efle  fuppreflb  unde  fumpferint,  aut  (quod 
pellimum  omnium)  aliorum  inventa  audader  fibi  arrogafle.  Hoc  pado  magna 
lUa  Bibliotheca  in  multo  auguftius  fpatium  contrametur,  majori  omnibus 
poftfuturis  laboris,  temporis  &  fumptuum  compendio^  quam  inprsientiarum 
€{uis  imaginetur.  Sed  cum  &  hoc  opus  portatu  minus  amplum  futurum  fit : 
Elaboretur  prasterea. 

X.  Comes  Mathematicus,  libro  manuali  (adeoque  quam  licet  breviilitte). 
continens  utiliflimas  Tabulas  una  cum  prseceptis  de  ufu  ip£uiim  in  Problema- 
tibus  folvendis,  feu  pure  Mathematicis>  feu  ad  diverias  materias9  prout  res 
requifierit>  applicatasw 

£t  dtoique,  ne  in  hoc  quoque  Eruditionis  genere  libris  amplius  affaidi 
fimus:  £xcogitetur>  *  / 

;.  M^themadcus  cuiTitfxtt^  feu  Inftrudio  quomodo  quilibet  MathemacicuSf 
bborem^  non  exhorrens>  earn  peritiam  adipifci  poffit,  ut  ^pe  uUa  Librorum 
aut  Inftrumentorum  ope»  cujufvis  tamen  Problemsn^is  Mathemarici  refiJudo 
a^que  facilis  ipfi  fit*  ac  alteri  fola  librorum  Volutatione  nixo. 

Atque  ha?c  eft  Idea  iBa  Mathefeos,  quam,  more  meo,  diu  abhinc  mihi 
effinxi^  firmiter  femper  perfuafus>  tum  demum  feliciter  magnis  rebus  vires 
intendi)  ubi  exadam-  prius  earundem  Ideam,  ejufque  aifequendas  media  quam 
maxime  oppofita  animus  conceperit :  Quam  fi  ezprimere  re  ipla  non  decur5 
multum  tamen  eile  ab  ea  quam  proxime  abfuilTe.  Hancce  meam  equidem 
adeo  non  fupr^  vires  humanas  arbitror>  ut  vel  viri  unius,  rei  domefticae  alio- 
Tumvc  n^otiorum  curis  non  diftradi,  diligentiam  parem  ci  putem.  BiUio- 
thecam  enim  &  Catalogum  nummis  prsfentibus  ^ile  parari  pofie,  quis  non 
videt  ?  £t  fi  mihi  Pandediarum  contexendarum  (quales  fupra  defcripfi)  Pre^ 
vincia  demandaretur)  bnge  duriores  Le^,  quam  quas  ibidem  enumeravi>. 
mihi  impofiturus  hrem.  Delinearem,  pnmo  omnium,  infidlibilem  Rationis 
humanae  in  indagsoido^  quodcunque  objicitur,  proceffum,  oftenfi)  quonxxlo 
i  primis  principiis  feu  elemends  nunquam  interrupta  Serie>  ad  fiiblimifiimas 
juxta  &  abjedimmas  eorum  applicationes  confcendendum  fit.  Qua  arte  forCm 
baud  diu  carerent  homints,  u  m  pofterum  (bllicite  veitigarent,.  quanam  ratioDe 
illis  quos  mirantur  tales  dbortas  eifent  cogitadones,  quomodo  tali  fini,  tam 
appofira  media  reperta  fiiifient»  Pandedas  in  Enchiridion,  quotidianis  ufibus 
oppoitunum,  conftringendi  rada  fbrfan  baud  plures  fuf;erit :  Ac  ita  mendbus 
luis  cas  infcribendi,  ut  ne  Libris  quidem  ampUus  opus  habcant  (quod  Mathe- 
maricus  nofter  ajSym^Kn^  flagitat)  vires  ingenii  huroani  tranfcendere  plerifque 
baud  dubie  videbitur,  cum  nemo  hucutque,  quod  fciam,  tale  quid  vel  animo 
concipere  aufus  fiierit.  Nihilominus  tamen  remittent  aliquid, .  credo,  de  in- 
aeduiicace  fua  homines,  poftquam  quas  robarandas  imagtnationi>  juvandae^  j 
^^  ~  ^g'tizedby,ucmori3ej5^^ 
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memorixr  dirigcnck.  rationi  aites  excogitari*  quam  miri  eflFedas  conjundi- 
ont  &  jugi  ^exercitio  carum  produci  xjueant,  paulo  attentius  fecum  x:onfide- 
ravcnor*- 

r.-  CbnAikius  omnino  mihi  videtur  ac  praeftantius,  (i  loco  tan  ti  apparatus  cpmr^oniiJef%  Oft,  „ 
Antbor  Idex  proponit  de  colligcndis  variis  Mathematicorumfaiptis,  optimi  ^^59-  */Mer-  " 
(bhnnmodo  &  d|igniores  fdigercntur ;  Adduftis  primum  Authoribus  illis  An-  iT'ifl^^^ 
nmis  quorum  li&i  adhuc  luperfunt,  veluti  Eudide,  Apoltenio,  Archimede> 
Theodofio,  Pappo,  Ptokmaeo,  cum  reliquis  ipforum  Fragmentis  &  Manu-  • 
krifps  quae  nondum  viderunt  lucem^  ac  quonim  aliqua  penes  Golium  Lug*  « 
duni  Batavonmi)  qusdam  vero  Roms  aitervantur*-    Ipfis^  deinde  recentioresrt 
poflenc  adjungi)  vduti  Vieta,  Chvius,  &  laqfter  Herigonius.    Similiter  inter  > 
Opcicos>  quis  feligeret  Vitelliondm,  KqJerumi  Aquitenium,  &  Dam.  de  Vik  • 
less.    Inter  Arithmeticos  poft  DiophantuiO)  emitiQit  Cardanus»  Tartaglea  &•. 
Vefter  Ncppcrus.    Pro  Triangulis  Sphxrids  &  Supbutarione  per  Loganthmos 
extant  Briggius»  Gordanusr  Picifcus>  ^nellius  &  noiWl^6rinus.    Pio  Afho- 
nofiiicis>  pofl'Ptolemsum  &  aliquot  Arabes»  conducerent  omnes  illi  qui  Ta- 
buhs  cocnpofuerunt,  ficut  AlplK)nfiis»  Johannes  R^iomontanus,  Keplerus>^  ^ 
&  Dofter  Duretus.    £t  ut  paucis  dicam,  pro  Fortificatoriis  &  Muficis  oda  vel 
decern  Authores  excerpendi  efTent^  illi  fcilicet  qui  mdiori  indaruere  Praxis 
Similiter  pro  Rebus  Mechanicis,  Viribus  Motuum,  Machinis,  &  D&ftibus 
Aquarum,  ita  ut  enudeatis  decem  vel  duodecinv  Authoribus,  defiderium  fiium. 
expkre  poflet  harum  rerum  cupidus* .  £t  (I  duodecim  Viri  InteUigentes  & 
Amid  cordate  in.-  fe  fufdpereiit  hoc  n^otium,  ut  quilibet  unico  Volumine 
coDvenienti  &  peripicuo  compinceret  aliquam  Sciendam,  odditis  illis  qvlx  de- 
fiint  in  rdiquis  Authoribus,  &  fwktis  non  necef&riis,  abfque  dubio  hs^eremus^ 
bctviter  &  nervofe,  in  duodraoiA^^uminibus  totum  id  quod  hac  in  le  a  quo- 
quam  poflet  cxptd.    Et  na^uidem  opimoqe,  quicquid  fpedat  ad  Mathefin^^ 
tarn  Puram  quam  Mixtam,  potent  comprehendlduodccim  illis  Vduminibus.  Sic . 
omnem  degantiorem  Philofophiam  tribus,  &  omnes  Artes  liberales  &  Me-  • 
chanicas  etiam  Tribus  Libris  exponere  liceret  t  Ideoque  levi  pretio  ad  Em-- 
ditionem  quis  poflet  pertingere.    Quod  autem  Mathematica  ilia  Inftrumenta. 
attinet,  parun>  certe  prodellet  apparatus  omnium  illorum  quis  hadenus  in- 
venta  raere.     Prsftaret  habere  quatuor  vel  quinque>  quae  nimirum  optima  - 
fent  in  eo  genere,  &  magis  commoda  prs  reliquis  judicantur.  . 

5.  Tibi  (Vir  Clariflime)  fi  mentem  tuam  retSe  aflequor,  Orimia  proha^  Anfw$rU  *r  !>'• 
ur^  nifi  quod  majprem  Apparatum,  quam  opus  fit,  ^  me  defideratum  cenfes:  I'elU  <^-^  i^7>* 
Sdedi<xa  tantum,  non  ut  nos>  Omnia  Volumina  atqqe  InftrumcQta  Mathe- 
matica, colligi  fuades.    Quod  confilium  tuum  neque  ego  improbarem,  fi  & 
omnium  calculo  definitum  eflet  quinam  in  tanta  Scriptorum  Turba  reliquis  , 
omnibus  Palmam  praeriperentj  &  id  tantum  \  me  fpe(9:aretur  ut  aliquid  Laboris,  , 
Sumptuuraque  Compendium  harum  Artium  ftudiofis  fuppeditaretur*  .  Nunc 
cum  totius  Matheieos  Perfedif&mam  Inflaurationem  optem»  non  aliud  Coo/i\ 
Kum     me  proficifci  debet,  quam  quod  tali  fcopo  per  omnia  quadrer.  .  Haju«  ^ 
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care  mihi  videor.    Non  audeo  quenquam  fpcrncfCj  fymbolum  fuum  qoocunq; 

modo  hue  conferentem,  multo  minus  condemnare  inauditum.    Et  fi  meo  ju- 

dicio  locus  fit,  vel  Ineptiffimum  five  Scriptum  five  Inftrumentum  Mathcimti- 

cum  dignum  effe  puto,  cujus  unum  Exemplar,  vel  propter  Errorcs,  in  ampte 

cujufcunque  regionis  loco  certo  &  patente,  fervetur.  Videmus  cnim  non  pauca 

ingeniofe  inventa  in  fuperiorum  feculorum  rudioribus  Inftrumentis,  etiam  nunc 

non  obfervatu  tantum  digna,  fed  &  Imitatione,  quemadmodum  etiam  Imperiti 

Scriptores  non  paucas  optimas  egregiorum  inventorum  ipo^uii  (agacioribus 

ingeniis  praebuere  ,*  digitum  enim  intendere  poflumus,  auo  pervenire  non  prf. 

fumus.     Videmus  quamplurima  Lemmata  rediflime  aemonfbata  ab  hujul^ 

modi  Scriptoribus,  &  tamen  propter  unum  Pfcudographema  inter  fundamema 

collocatum,  quicquid  fuperftruxerant  corruifle.    Qiiod  fi  non  folum  iaU]tate> 

fed  etiam  verbofitate,  ftribligine,  &c.  offenfus  multos  rejiciendos  putas,  cogita 

quam  varium  &  multiplex  nt  hominum  Palatum,  neque  omnes  ex  tui  ingenii 

perfpicacitate  judica*    Sunt  enim  nonnulli  qui  nihil  intelligunt  nifi  idem  (& 

fere  iifdem  verbis)  diftum  fit  centies ;  his  credamus  7«im\oyi«c  iftas  accom- 

modatas  efle.     Et  quoniam  i  Notioribus  cannino  iiKipiendum  eft,  eadem  vcro 

non  funt  omnibus  notiora,  d  diverfiflimis  initiis  progrediuntur,  ut  vix  repe- 

rias  Difcentis  Ingenium,  cujus  Tyrocinio  non  fit  jamdudum  accommodattmi 

Rudius  aliquod  Scriptum  vel  Inftrumentum  quod  nefcire  nullo  modo  debet, 

qui  fe  Confiliarium  Mathematicum  profitetur.     Itaque  Librorum  ifta  Per- 

tcdior  Colleftio  fane  neceffaria  mihi  videtur. 

Quo  minus  vero  nobis  placent  ifti  Mathematicaftri,  eo  tn^is  fuerir,  cur 
BibUothecam  hujufmodi  optemus,  quippc  qu«  fola  infinitam  iftam  hoc  in  ge- 
nere  fcriptitandi  pruriginem  facile  coercuerit.  Balburientes  enim  ifti  Magi- 
ftelli  qui  Tyrocinia  &  Juventutis  captum  crepantes,  nufquam  nxm  pucriliter 
ineptiunt,  videbunt  fat  fuperque  efle  nujus  firinae  Elementarium  jam  pridem 
Compilatonim.  Qui  vero  infinitis  inventis  Mathefin  augere  fed  fi-u(tra  cu- 
piunt  incautiores,  tot  mvo/^^w  mcd-/h^A  publice  damnata,  atque  ludibrio  om- 
nium expofita  videntes,  malo  cavebunt  fi  fapiunt.  Plagiarii  vero,  publico 
odio  dignillimi,  non  audebunt  pofthac  veteres  aliquos  Libellos  femel  fbrfan 
typis  impreflbs,  aut  aliquas  tantum  earum  particulas,  pro  fuis  extrudere.  Quin 
etiam  ilh,  quibus  alioqui  nee  Candor  nee  Ingenium  deeflet^  ad  cogitata  fua 
£itis  commode  proferenda,  quia  tamen  tam  mdtos  in  fingulis  materiis  fe  pra?- 
ceflifle  videbunt,  fetis  monebuntur,  ne  alia  in  publicum  edant,  quam  prioribus 
indifta.  Qualia  qux  fint,  ex  infpeda  ampla  ejufmodi  Bibliotheca,  vel  fi  hunc 
kJx)rem  gravantur,  ex  ipfomet,  quern  ei  afligno  Bibliothccario,  facile  coq- 
nofcent,  Atque  hx  ftre  rationes  funt,  quce  confilii  iftius  de  ram  univeriali 
Bibliotheca  poenitere  me  adhuc  non  finunt. 

to  tijf  S'it'ufac^      4*  Statim  arque  tuas  Literas  perlegi  (Vir  Eruditiflime)  non  fohim  totu? 

tfoffo/Merien-  fui  tuus,   ruxque  fubfcripfi  fententiae,  quam  mihi  egregie  prol^atam  tjftor ; 

^61  .  «^^^.  i''^^  ^^^  ^  infolitus  Ardor  Animi  me  propemodum  abftulit,  nempc  ut  tuum  illud 

14 j/  opus  quantumvis  arduum  Orbis  Magnatibus  proponendum  curarcm,  fi  liber 

ad  eos  foret  Aditus.  Sed  quis  Regum  incipiet  ?  Hoc  enim  Opus  Regium 
aufim  appellare.  ,     ,  ^,  ^, . . . 

^^  Digitized  by  ^^yg^< 


e 


(7) 


5.  IdcamMathemaricam  non  nUi  obiter  infpexi,  jamq;  tantum  memini  nihil  tbi  judgmtnt 
me  in  ilia  reperifle  ^  quo  multum  diflentirem,  &  valde  probafle  quod  primo  T/'^DlrCart^* 
locoonmis  lupellex  Mathematica  ibi  enumeretur,  &  poftea  ipfe  Mathematicus  Ftb,  1640. 
tanquam  6W7Wfx«f  ex  feipfb  contentus  defcribatur.  In  eundem  enim  fere  ^*'  ^*  ^^ 
fenfum  duo  foleo  in  Mathefi  diftinguere,  Hiftoriam  fcilicet  &  Scientiam : 
Per  Hiftoriam  inteUigo  illud  omne  quod  jam  inventum  eft,  atque  in  libris 
continetur :  Per  Scieniiam  vero,  Peritiam  Quaeftiones  omnes  refolvendi,  at- 
que ideo  inveniendi  propria  Induftria  illud  omne  quod  ab  humano  ingenio  in 
ea  Scientia  poteft  inveniri>  c|uam  qui  habet^  non  fane  multum  aliena  dedde- 
rat,  atque  adeo  vdde  propne  (WTtifunf  appellatur.  Valde  autem  optandum 
fbreCy  ut  ilia  Hiftoria  Matnematica,  quas  m  multis  Voluminibus  fparia,  non- 
dum  int^ra  &  perfeda  eR,  in  unum  Librum  tota  colligeretur :  Neque  ad 
hoc  uOi  fumptus  in  perquirendis  aut  coemendis  libris  eflent  faciendi :  Cum 
enim  Autbores  alii  ex  ^is  multa  exfaipferint,  nihil  ullibi  extat,  quod  non 
in  quavis  mediooiter  inftruda  Bibliotheca  alicubi  reperiatur ;  nee  tam  dili- 
gentia  opus  efTet  ad  omnia  coUigenda,  quam  judicio  ab  fuperflua  rejicienda, 
&  Sdenria  ad  ea  quae  nondum  inventa  funt  fupplenda.  Atqui  (i  talis  Liber 
extaret>  facile  ex  eo  unuiquiique  omnem  Hiftoriam  Mathematicam,  atque 
etiam  aliquam  partem  Sciential  addifceret.  Si  quis  autem  omnia  quas  ad  ejus 
Praxin  pertinent,  habere  vellet,  ut  Inftrumenta,  Machinas,  Automau,  &c. 
nas  iSe  fi  Rex  effet,  orbis  Terrarum  impends  omnibus  ad  hoc  neceffariis  fuf- 
iicere  nunquam  poifet.  Neque  verc  etiam  illis  opus  habet,  fed  fatis  eft  ii 
omnium  norit  defcriptionem,  adeo  ut  ea^  cum  uius  exiget,  vel  ipfe  faceret 
vd  per  Artifices  fieri  curare  pollit. 

11.  nr  HE  Propofiticms  whichi  fliallendeavourtodemonftrateindependently^^^^£^^li4», 
X     from  all  others,  ftiall  be  thefe ;  the  5  2d  and  47th  of  the  FhrfiBookj  Fropofitiom,  /«- 
moRofthcSecmdimdFifThBooki;  theiftandifthof  the5'Mr^A;withtheirCo-  '^^;;^,"X^''^^" 
roUaries.    In  order  to  demonftrate  the  j  zd ;  I  fuppofe  it  known  what  is  meant  the  r</?,  by 
by  an  Angk,  Triangle,  Circle,  External  Angle,  Parallels,  and  that  the  Meafure  j^''*,^^*^  S72.. 
of  an  Angle  is  the  Arch  erf"  a  Circle  intercepted  between  its  Sides ;   that  a    *  3L  i'.  £•  * 
Ri^t  Ande  is  meafur'd  by  a  Qiiadrant,  and  two  Right  Angles  by  a  Semi- 
circle.   I  fay  then,  that  in  the  Triangle  ABC  the  External  Angle  BCE     ^ig>  i- 
is  equal  to  the  two  oppofite  Internal  ones  ABC,  B AC ;  for  let  a  Circle 
be  drawn,  C  being  the  Center,  and  BC  the  Radius ;  and  let  CD  be  drawn 
parallel  to  AB,  thofe  two  Lines  being  always  eauidiftant,  will  both  have  the 
&me  Inclination  to  any  third  Line  fallmg  upon  them ;  that  is,  (by  the  Defini- 
tion of  Angle)  they  will  make  Equal  Angles  with  it :   For  if  any  Part  of 
CD  (fi>r  Inftance)  did  incline  more  to  BC  than  to  AB,  upon  that  very 
Account  they  woukl  not  be  parallel;  it  follows  therefore  that  the  Angles 
AB  C,  B  C  D,  are  equal :   Alfo  B  AC  =  D  C  E,  becaufe  A  E  falls  upon 
two  Parallelsj  but  the  External  Angle  BCE  =  BCD  +  D  C  E,  wliich 
were  before  proved  to  be  equal  to  A  B  C,  B  A  C.   O.E.D.    Hence  may 
be  iaferr'd  as  a  Corollary,  Tnat  the  three  Angles  of  every  Triangle  are  equal 
10  two  Right  ones ;  for  the  Aisles  A  C  B  +  B  C  E,  are  meafur'd  by  a        GoOqIc 
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^  Semicircle,  and  therefore  equal  to  two  Right  Angles ;  CoroDaries  alfo  fitmi 
-iGsiii  $1  j:E.  hence  are  the  20th,  iid,  and  5  ift  of  the  Third  Bock^  which  contain  the 
Properties  of  Circles,   whofe  Dedudion  from  hence  is  moft  natural  and 
obvious. 
4-.  I.  E.       I"  ^^^^  ^^  demon ftrate  the  47th,  I  fuppofe  the  Meaning  of  the  Terms 
.  made  ufe  of,  to  be  known ;   and  that  two  Angles  or  Superficies  arc  equals 
when  one  being  put  on  the  other,  it  neither  exceeds,  nor  is  exceeded.     This 
being  allow 'd,  I  fay,  the  Sides  about  the  Right  Angle  are  either  equal  or 
fig^  j>.        .unequal;    if  equal,  let  all  the  Squares  be  defcrib'd;  the  whole  Figure  ex- 
ceeds the  Square  of  the  Hypotenufe  B  C,  by  the  two  Triangles  M,  V,  and 
.exceeds  alfo  the  Squares  ot  the  other  two  Sides,  A  B,  A  C  by  the  two 
Triangles,  A  B  C,  and  S ;    which  ExcelTcs  are  equal,  for  M  is  equal  to 
ABC,  tlie  two  Sides  about  the  Right  Angle,  being  two  Sides  of  a  Square 
.  upon  A  B,  by  Suppofition  equal  to  A  C,  and  the  third  Side  equal  to  B  C  ; 
.therefore  the  whole  Triangles  are  equal.    After  the  fame  manner,  S  and  V 
.  are  proved  to  be  equal ;  tnereibre  the  Square  of  C  B  is  equal  to  the  Squares 
of  the  two  other  Sides.   Q»  £.  jD. 
Tig,  J.  But  if  the  Sides  be  unequal,  let  the  Squares  be  Jefcribed,  and  the  Paral- 

lelogram L  Q^compleated,  the  whole  Figure  exceeds  the  Square  upon  B  C, 
-  by  three  Triangles,  X,  R,  Z,  and  exceeds  aUb  the  Square  L  A,  A  D,  by 
-the  Triangle  ABC  and  the  Parallelogram. P  Q:  Which  Exceifes,  I  fay,  are 
equal ;  for  Z  is  equal  to  ABC,  the  Side  O  C  =  B  C,  C  D  =  A  C,  the 
Angle  D  =  A,  and  O  C  D  =  B  C  A  ;  which  is  juanifeft,  by  taking  the 
common  Angle  A  C  O,  out  of  the  two  Right  Aisles  B  C  O,  A  C  D ;  uicre- 
fore  by  Superimpofition  the  whole  Triangles  are  equal.    In  like  manner  X 
is  proved  equal  to  ABC,  alfo  R ;  and  the  Parallelogram  P Q^ to  be  double 
of  the  Triangle  ABC:  Thus  the  ExceflTes  being  proved  equal,  the  Remain-^ 
ders  alfo  will  oe  equal ;  vk..  tlie  Square  of  B  C  to  the  Square  of  A  B,  A  C 
5l>  j^.  }•  E.     p,  £,  D,    Manifeft  Corollaiies  from  hence  are^  the  } 5th  and  jSth  of  the 
11,  M.  I.  E.     7%ird  Book  ,*  alfo  the  12th  and  13th  of  the  Second. 
1, 1,  a^.  1  E.       The  firft  Ten  Propofitions  of  the  Second  Book  are  evidently -demanftrated5 
only  by  fubftituting  Species  or  Letters  inftead  of  Lines,  and  multiplying 
them  according  to  the  Tenor  of  the  Prppofition :  Thus,  to  inftance  in  one  or 
Ttg.  4.  two.  Call  the  whole  Line  A,  and  its  Parts  B  and  C,  therefore  A  =  B  4-  C, 

and  confequently  A  A  =  B  B  +  C  C  +  2  B  C,  which  is  the  very  Senfe  of 
^^.  I.  E.       ^i^g  Fourth  of  the  Second  Book.    Thus  alfo.  Let  a  Line  be  cut  into  equal 
'^*  *  Parts  F,  F,  and  let  another  Line,  S,  be  added  thereto ;  'tis  manifeft,  that 

4  FF  -i-4SF4-2SS  =  2FF+2FF4-2SS  +4S^F^  whichisthe 
xa  2.  E.      Tenth  Propofition  of  the  fame  Book. 

Almoft  the  whole  Dodrine  of  Proportionak,  viz,.  Permutation,  Inverfion, 
Converfion,  Compofition,  Divifion  of  Ratio's,  and  Proportion  ex^uoi  and 
confequentl)  the  moft  ufeflil  Propofitions  of  the  Fifth  Book  are  clearly  dem^n- 
firated  by  one  Definition,  and  that  is  of  Similar  or  Like  Parts,  which  are 
(aid  to  be  fuch  as  are  after  the  fame  manner,  or  equally  contained  in  their 
Tig.  6.  Wholes :  Thus  the  Antecedents  A  and  Q  are  either  equal  to  their  Gonfe- 
.  quents,  or  greater,  or  lefs ;  if  equal,  the  thing  is  manifeft ;  if  lefi,  then 
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<by  the  Definition  of  Proportionals^  A  and  CJ  are  like  Pam  of  6  amf  E } 
therefore  what  Proportions  the  whole  B  and  E  have  to  dne  another^  the  faqie 
win  A  andC  have,  which  is  Permutation ;  Ukewife  E  jr  C  :  :  B  :  A,  which  is 
Inverfion;  fb  aUb  if  from  Pioporrionals  you  take  like  Parts,  the  Remainders 
wiU  be  Proportional ;  whence  Converfi6n  arid  Divifion  ate  Demonfbated :  And 
if  to  Prop^onals  yonad'i  LikeParts»  the  Wholeswill  ftill be  Ptx)portional$ 
which  is  Compofition,  &c  If  the  Atttecedents  be  greater  than  the  Confe- 
quents>  the  Confequents  will  be  like  Parts  of  ti&em»  and  the  DemonibratkHi 
exadly  the  fame  with  the  former. 

The  firft  of  the  Sixth  Book  is prov'd,  by  confidering the  Generations  of  ucE. 
the  Parallek^rams,  which  are  procmced  by  orawii^  or  multiplying  the  Per- 
pendicular upon  the  Bads  ;  that  is,  taking  it  lo  often  as  there  be  Parts 
and  Divifions  in  the  Bafe  :  Therefore  the  fiime  Proportion  that  R  X  fingle,  ^<f •  f* 
hathtoNXfingie,the£mehathRXmultq>liedby  XZ,  that  is,  repeat^a 
cemin  number  of  times,  to  N  X  mulripEed  by  XZ,  that  is,  repeated  the 
&ne  Number  of  times ;  which  is  as  much  as  tolay,  R.X  :  N  X  : :  Paral 
R  Z :  Paral.  N  Z.  Now  that  this  Propofition  alfo  is  true  in  Oblique  angled 
Parallefe^rams>  is  proved,  becaufe  they  are  equal  to  the  Redai^M  ones  up- 
on the  wnc  Bafis,  and  between  the  fame  Parallels,  as  does  thus  independently 
^ppC2r ;  the  Triangles  R  QX,  and  M  P  Z,  are  equal,  for  R  X=M  Z,  Q^X  ^'i-  ^ 
=:PZ,  RM=Q.P  ;  therefore  adding  to  both  M  Q?  R  Q=MP;  if  there- 
fore from  thefe  equal  Triangles  you  tsie  what  is  Common,  viz^.  MLQ^  the 
Remainders  will  be  equal,  RXLM=QLZP;  to  bodi  which  add  XLZ, 
and  the  whole  Parallelograms  will  be  Equal  RZ=Q^Z.  Q.  £.  D.  That 
Triangles  alfo  having  a  Common  Bafis,  are  in  the  Proportion  of  their  Alti- 
tudes, does  hence  follow,  becaufe  they  are  the  halves  c*  ParaMograms  upon 
the&HeBafis.  This  alio  is  true,  and  the  Demonftration  exaftly  die  (ame  in 
Prifins,  Pyramids,  Cylinders,  and  Cones,  having  the  lame  Bans. 

To  prove  the  1 6th  of  the  Sixfhj  I  fuppofe  the  4  Lines,  A,  B,  C,  E,  to  be  ]^f'J^ 
Proportional,  that  is,  granting  A  and  C  to  be  the  lefler  Terms ;  the  lame 
way  that  A  is  contained  in  B>  fo  is  C  in  E,  and  that  D  is  the  Denominator 
of  the  Ratio ;  'twill  follow  then,  that  B  is  made  up  of  A,  multiplied  by  D9 
andE  of  C,  multiplied  by  D  ;  fo  that  AD=:B,  and  CD=E  ;  draw 
therefore  the  Extremes  upon  one  another,  that  is,  A  upon  C  D,  and  the 
Means,  that  is,  C  upon  AD,  the  Faftors  being  the  lame ;  I  lay,  the  Pro- 
duds  A  CD,  and  CAD,  are  the  lame,  and  coi^uently  Equal.  Q.  E.D. 

The  Problem  composed  by  M.  Cmin-j  (with  Oftentation  enough^  as  if 
it  contab'd  fomething  New,  tho*  in  feality  it  be  nothing  but  the  Oki  Bu- 
fioels  of  doi^ling  the  Cube  a  little  di%uis'd>  is  eafily  fohr*d  AJgebraicaQyt 
as  foBows, 


VoL  I.  C  %:6. 
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4  3  :=  2  AT  3 ;  th^  is^  The  Cube  upon  at,  is  half  the 
Gubeupon^i. 

n*  Siujifing  vf  in.  Let  A  B  be  one  Afymptote  of  the  Hyperbola  E  </C ;  and  let  A  E,  and 
liJ^ifniS  BC,  be  Paralklto  the  other  :  Let  alfo  AE,  be  to  BC,  as  z  to  i  i  and  let 
Brounker.        the  PatallelMram  ABDE,  be  equal  to  I. 

N.  J4.  t.  «4<.     .  suppofing  the  Reader  knows,  that  E  A,  *  ?,  K  H,  ^ », <<fl.  y  »>  /> ,  1  iu, 
*•  *•        c  B,  &c.  we  in  an  Hannonick  Series,  or  a  Scries  Rtciproca-PrmMmm^  fist 

jirithnetke\Pr0fmimalitmh  (otherwifehe  is  lefor'd  for  Satistaftion  xouirithm. 

If^ar.  WaUifih  Prop.  87,  88,  8<),  &c.)   I&y, 
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and  (mFig.  ix.)  the  TriingU^     %  iq»  ir»  it; 
1  Q^/D-QFrf 
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I     &c. 
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tfX7x8 
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I 

12  X  13  X  14 
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14 X  IJ  X  itf 
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a^f  -  04/ 


Q^i  —  C3^^ 


C3^f-,a^' 


Qi»-=5^* 


J  d  T>  =  h  r  ^bn 
i  ^  F  =/G  +/i 
;  *  r  =  4  ^  +  4/>    : 

if  Il=£  uJ^gh    &c. 

And  that  therefore  in  the  firft  Series  half  the  firft  Term  is  greater  than  the 
Summ  of  ^e  two  nexd  and  half  this  Siunmpf  the  Second  and  Third  greater 
than  the  Summ  of  the  four  aiext  i.and  half  t-be  Sunup  of  ^thofe  Four,  greater 
than  the  Summ  of  the  next  feighti  &c»  in  btfimttim.  For  idDz=:lrr^tn; 
hut  bff  :>  fC  therefore  j  ^D  >  ^  r  4/0^  &c.  And  in  the  fecond  Se- 
ries, fcdf  the  fecond  Term  is  lefs  than  the  Summ  of  the  two  next,  and  half  this 
Summ  Icis  than  the  Summ  of  the  four  n«3ft,  ^.  in  hifnitmu 

That  the  firft  Series  are  the  even  Terms,  viz,,  the  id,  4th,  (fth,  8di,  loth,  &c. 
and  the  fecond  the  odd,  viz,,  the  ift,  jd,  5  th,  7th,  9 th,  &c.  of  the  following 


Series,  &c. 


C  2 


wing         ^  J 
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1X2    zxj    3x44x5     5X<5    (JX7 

Whereof  1^  being  put  for  the  Number  of  Tenm  taken  at  Pfcafii^ - 

kthelaft, is  the  Summ  of  all  thofe  Terms  fiom  the  B^inningi  aod 

I 

•  the  Summ  of  the  reft  to  the  End. 

That  i  of  the  firft  Term  in  the  third  Series,  is  left  than  the  Summ  of  the 
two  next,  and  •;  of  this  Summ  lefi  than  the  Summ  of  the  four  next,  and 
J  of  this  laft  Summ  Ids  than  the  next  eight,  Ithus  Demonftme. 

Let  4,  be  equal  to  the  Third  or  Laft  Number  of  any  Tenn  of  the  firft 
Column*  wu.  of  Diviibrs; 

f ^ iSaz  -484* 

^X4~X4->  ^3-34t--f2^  I<^4<   -ptf4<  4-2314.^ 

-+5(S4-24 


•=A. 


-18843  +  1844*  -4»4 


4I4X24«^XXZ4-1  843   -I24&  +4^ 

1  X 


a4-2:xi4-.5Xi4-4       84?  -354* +524-24 

ig4 »  -  48  4  ^  +  55  4  -  24 
^44"  -  3844*4-8804*  -ptfo4^4-49tf4^-j>(j4  —  ^^ 

^44^  -%^^^^  4-  f^^  ^^  *"  115^^^4-7^<g4'-l924        ^ 

^44*^  -  58445  4-  88o4*  -    9(J64*  +  j^^Ca-  -ptf4^  4  A -.  B-. 

And484* -1914'+ 2404»  -  9(f  4=  Excefiof  the  Numerator 
above  the  Denommaton 

But  the  A£Srmat.  >  the  Negat.        N 
That  is,  48  #♦  +  240  a*  >  ip2 4 '  +9<f  #(  .^    ^    , 
Bccaufe4^+     5  4*  >       44'+2  4j''^>^ 

Therefore  B  >  jA. 

""Therefoflt  one  Fourth  of  any  Number  of  A,  or  Term?,  is  Ws  than  their 
fo  many  le^ieftive  B  i  that  i5»  than  twice  fo  {naoy  of  the  mxt  Tenns^ 

Digitized  by  VnOOQlC 


(13) 


By  any  one  of  which  three  Series  it  is  not  hard  to  cakuktc^  as  near  as 
you  pksdJ^  thde  and  the  othsr  like  Hyperix>lic  Spaces^  whatever  be  the  ra- 
oonalProportionof  AE  toBC.  As  for  Example ;  When  AEis  to  B  C, 
as  5  is  to  4.  (Whereof  the  Calculation  foDows,  jrfter  that  where  the  Pro- 
Mrtk>n  is^  as  to  z  to  I ;  and  both  by  the  Third  Series.) 

Firft  then,  when  (in  jRg*  p.^  A  E :  B  C : :  2  r  i.  ^»  ^ 

1 X    3  X   4)  I.  (o.  o/^i(i6666662  o.  0^16666666 

4X    JX   6)  I.  (o.  00853335331^,  on?09?i?7 
6%   7X   8)  I.  (o.  oo2P7tfi5)to4j^*  ""^^S^^^^^y 


8x  9>rio)  I. 
IfOX  II  X  12)  I- 
12  X  15  X  14)  I- 

14  X  15XKJ)    I' 


©•-  0O2pOI9j8j? 


(a.  ooi3888»88 
(o.  ooo7J75757( 
(o.  0004578754^ 
(o.  ooo297<Ji5)a, 

itf  X  17X  18)  I.  (o.  000204248^^ 

i8xi9X2o>  I.  (o.  00014(5x988 

20x21x22)  I.  (o.  0001082251 

22  X  23  X  24>  I.  (o.  0000825452  .   ^  000730^48^ 

24  X  25  X  2(5)    I.   (O..  000064I02<J,  j  ^  * 

2(Jx  27x28)  I.  (o.  oooo5a875i 
28x29x50)  I.  (o.  0000410509  I 
jox  31 X  52)  1.  (o*  000053^021  J 

52  X  55  >^  34)    !•   (O^  00002785^0"^ 

34^35^3^)  '•  ^^*  oooo23542<J 
3(5x37X58)  K  (o.  ooQoi975dtf 
38  X  59  X  40)  I.  (o.  ooooi<J8(S9i 
40X41X42)  I.,  (o.  0000145180 
42X45X44)  I.  (o.  0000125843- 
44X4yX4<;>  I.  (o.  0000109793- 

4f  ^47^48)  I-  (o.  ooooo9<J5<Ji  )>  o.  oooi8i9P35> 
48  X  49  X  50)  I.  (o.,  0000085054  ^ 
foX5.iX52)r  I.  (o.  0000075415 
f2  X  55  X  54)  I.  (o.  00000(57195 
54 X  55  X  5(J>  I.,  (o..  00000(fOI2f 
^X  57X58)    !•    (0^0000054014 

58  X  59  X  60}  I.  (o-  0000048704 
6oyi6xyc  (S2>  i^^  (o.  ooo«0440(J8 
<^x<(^x(l4>  I*  (o»  000004000%.^ 
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o.  oj^i6666666 

o.  oiijop.5z^7 

o.  002901^589 

o.  000750(^482 
5)0.  OOOI0299J9  Co.  oooo<yo998o 

— ^— — —       k     ■ 

o.  05^79179 
^-  o.  oooo(Jioo 


o.  05(185279    <  EdCji 

But  o,  000750^482^ 
o.  0001829959  -  -;;- 
o.  00004585 1 5  "^ 

Therefore  o.  05(579 179 
+  o.  00004585 
4-  o.  00001528 

o.  05685290  >EiC/. 

For  it  has  been  demonftratcd.  That  ^  of  any  Term  in  the  taft  Column  is 
kfs  than  the  Term  next  after  it  ;  and  therefore  that  f  of  the  laft  Term,  at 
which  you  ftop,  is  lefs  than  the  remaining  Terms  ;  and  that  "the  Total  of 
thefe  is  lefs  than  |  of  a  Third  proportional  to  the  two  laft. 

And  therefore  A  BCjE  being  =  o.  75 — — o.  57 

andE^G^  >  o.  05(^85279  — and  •<  o.  05(^85290 

And  ABC</Eis<o.  (J95 14720  —  and>  o.  (J95 14709 

Fil.  %  But  when  A  E  :  B  C  :  :  5  :  4,  or  as  E  A  to  K  H ;  then  will  the  Space 

A  B  C  E,  or  now,  the  Space  AHKE  (A  ti  =  :J  A  B)  be  found  as  fol- 
lows. ,  .  ^  ' 

8  X    9  >«  10)  I.  (9.. 0613888888'.}  o.  0015888888 

16  X  17  X  18)  1.(0.  0002042484^  ^^    ^^^ 

18  X  15  X  zo)  I. Co.  000,461988?  °-  oo°550447i 

52  X  55  X  54)  r.  (o*  0000278520*)  *  \  " 

54  X  S5  ^  5^)  »•  C6.-ooo625?426;s  „.  ^000878*04 

55  X  57  X  58)1.(0.  ooooi975(^(J;  y       ^ 

58  X  59  X  40)  I.  (o.  ooooi<J$(^9i  -^ 
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o.  0013888888 
o.  000550^471 
3)  o.  0000878204  (o*  00002P2735 

o.  ooi827i5(f4 
4"  9*  00002^2735 

o.  ooi85<$4299.  <£4^ 

But  o.  0005504472   7  i;^ 

o.  0000878204  >  -f^ 
o.  0000220C737S 

Therefore  o.  00182715(^4     ^       ^  1 

+  o.  0000220074  ^ 

-^  o.  0000075558 

o.  ooi85(f495>(J  >  'Eah. 

TheitforcEM^Ci^.  12.)  being  =  o*  025  ^^— — ^0.025 

Eat^;>  o.  00185(14252  &  <o.  ooi85(J499tf 

LMb a(F$g.  11.) or EKM(Fig.9.)>o.  oi6i^6^y     <  o.  oi6S$6$o 
AHKE  <o.  225i455(f    >   o.  22514549 

Therefore  5  ABC^E  =  2.  07944154  Theref^, 

and  AHKE  =0.  2251455     The Logar,  of  10,   , 

is  to  the  Log,  of  2,' 

ABG/E(whenAE  :  EC:  :  lo:  1.)=  i-  5025850    As  2.  30258.5, 

to  o^  (^95147, 

IV.  The  Qjaadmture  of  the  Circle,  or  the  turning  it  into  an  equal  Square,  ^*  cwYeT^^  * 
or  any  other  RWht-lin*d  Figure,  (which  dqpends  upon  the  Ratio  ot  the  Circle  Leibnitz,*  pw/! 
tothe  Square  ofits  Diameter,  or  of  the  Circumference  to  its  Diameter)  may  Coi/.N.7.^*o4. 
be  underflood  to  be  Fourfold,    to  wit,  either  by  Calculation,  or  by  Linear  . 
Conftrudion ,    and  each  of  them  again  may  be  either  perfeftly  axad,  or 
dfe  ahnoft,  or  pretty  near.     The  Quadrature  by  accurate  Calculation,  I  call 
the  Analytical ;    That  which  is  done  by  accurate  Calculation,   I  call  the 
Geometrical :  That  which  is  done  by  Calculation  pretty  near,  I  call  the  Ap- 
proach ;  That  which  is  by  Conftru(5tion  pretty  near,  I  call  Mechanical. 

The  Approaches  have  been  furthifft  carrj^'don  by  Lndolfh  van  Cchlen;  FletOj    , 
JfAgenius,  and  othen,  have  given '  feveral  Mechanical.    The  Accurate  Geo- 
metrical Conftruftion  may  be  had,  by  which  not  only  an  entire  Circle  may 
be  mcafur'd,  but  any  Seftion  or  Arch  of  it  alfo,  which  is  by  an  exaft  and  or- 
dinate Motion,  but  fuch  notwithftanding  as  fuits  with  Tranlceudental  Curves, 

wliich  ^  J 
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Avhich  erroneoufly  are  accounted  Mechanical,  tho*  in  tmth  they  are  as  Cc(V 
metrical  as  thofe  which  are  commonly  fo'efteem'd,  tho*  they  are  not  Alge- 
braical, nor  can  be  reduced  to  Equations  Algebraical  or  of  certain  Degrees, 
they  having  Degrees  proper  tothemfelves,  which  tho*  they  be  not  Algebrai- 
cal are  yet  neverthelels  Analytical* 

The  Analytical  Quadrature,  or  that  which  is  made  by  Accurate  Colculari- 
ot\y  may  be  again  fubdividcd  into  three  Kinds;  namely,  into  the  Analytical 
Tranfcendenr,  the  Algebraical,  and  the  Arithmetical*  The  Analytical  Tran- 
fcendent  is  to  be  obtained,  amongft  others,  by  Equations  of  Degrees  inde- 
finite, hitherto  confider'd  by  none.  As  if  X  *  -|-  X,  be  equal  to  50,  and  X 
be  fought,  it  will  be  found  to  be  5  ;  bec^ufe  5  *  -V  5>  is  27  -f  5,  or  50. 

The  Algebraical  is  done  by  Vulgar  Numbers,  tho'  irrationally.  Vulgar,  or 
hy  the  Roots  of  common  Ecjuations,  which  for  the  General  Quadrature  of 
the  Circle,  or  its  Sedors,  is  indeed  impoffible.  Now  there  remains  the 
Arithmetical  Quadrature,  which  is  performed  by  certain  Series  exhibitii^  the 
•Quamity  of  the  Circle  exad  by  a  Progreffion  of  Tenns  (firft)  Rational 
Tuch  as  I  fhall  here  propound. 

I  have  found  therefore,  that  if  the  Square  of  the  Diameter  be  put  i,  the 

Area  of  the  Circle  wiU  be ^  +       -       -< 1 

^        i        S        7       9         II  ij 

—  -—  A — — •,  e^r.    To  wit,  the  enrire  Square  of  the  Diameter  being 
15  17  ^  ^ 

diminiftied  (that  it  may  not  be  too  big^  by  a  third  part;  and  again  (Waufe 

herel^too  much  is  taken  away^  being  augmented  by  one  fifth  ;    and  again 

/l>ecaufe  by  this  laft  too  much  is  addedj  cuminiftied  by  one  feventh ;  and  (o 

onward  continually. 

And  the  firft  Quantity  will  be  too  great,  vk^  i.  but  the  Error )  _i_ 

will  be  lefi  than 3     5 

The  next  too  little,  vie  1 ,  but  the  Eitw  will  be  lefs  than  — 

The  3d  too  much,  z/«».  i-      +-  ,  but,  &c<  ■ JL 

3       5  7 

The  4th  too  little,  vk,.  t 1 ^  but,  &c*  '- JL 

&c.  3       5       7  9^^. 

The  whole  Series  ccMitains  all  the  Approaches  tc^ether,  or  the  Values  both 
greater  than  they  ought  to  be,  and  lefi  than  they  ought  to  be- 
So  that  by  continuing  the  Series,  the  Errors  may  be  made  lefs  than  the 
FraAion  civen, and  confequendy  lefs  thanany  Affignable Quantity-  Whence  it 
foltows,  tnat  the  whole  Series  muft  give  the  true  VJue.  And  tho*  the  Summ  of 
the  whole  Series  cannot  be  exprefi'd  by  oneNumber,and  that  the  Series  be  infinite- 
ly continued :  yet  beaufe  it  confifteth  of  one  regular  Method  of  Progreffion,  tlw 
whok  may  fufficiently  enough  be  conceived  by  the  Mind*  And  i?^  Cemkm 
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BOuld  Jiavc  given  a  Rok  by  which  his  Numbers  $  141 0,  &c.  could  have 
been  continued  in  mfinkumj  he  would  liave  given  us  the  Arithmetical  Qmdra- 
ttire  cxaft  in  whole  Numbers5  which  we  have  here  done  in  Fradions. 
There  are  fcveral  things  relating  to  this  Quadrature,  which  might  be  taken  No- 

■ticeofi  e&edally  one,  T^  That  the  Terms  of  this  our  Series  — >  -  ,  -  ,  — , . 

I  .  I      5      5     7 

-  ,^.  are  of  Hannonical  Progreflion,  or  in  a  continued  Harmonical  Pix>- 

greflion,  as  will  be  evident  to  any  one  that  Ihall  examine  them.  And  a  Series 

made  by  skipping,  as~,  — ,  —,  — ,  — ,  &€.  is  alio  of  Harmonical  Pro- 
._    y         rr    D         i       5      p      ij      17 

grcffion.  And — ,  — ,  — »  —  ,  • — ,C^i^.isaIfoaSeriesofHarmonialPro- 
^  5     7     "      15      19 

portionals.     WherefOTe  (ince  the  Circle \ \ V- 4 :, 

^  I        5        P        M         17 

&c.^  — — ,  &c.    by  fubftraftinff   the    latter 

5         7         II         ij         ip  ^  ^ 

partial  Series  from  the  former  partial  Series,  the  Circle  will  be  the  Difference 
of  two  Series  in  Harmonical  Prc^reffion.  And  becaufe  the  Sum  of  any  Num- 
ber of  Terms  in  Harmonical  Prc^reffion,  how  many  foever,  may  by  fiwne 
Compendium  be  obtained;  hence  Compendious  Approaches  (if  after  Fkn 
Caden  there  be  any  need  of  themj  may  be  deduced,  ir  one  would  in  this  our 
Series  take  out  the  Terms  affefted  with  the  Sign  - ,  by  adding  the  two 

next  into  one,  +       -  ~  >  and  4 ,  and  ^ ,    and   + 

I        5  5        7          ^  9        II 

— -y  and  -4 ,  and  (o  onward*  he  will  have  a  new  Series 

ij        15  17        19 

X                   II  2    *  • 

for  the  Magnitude  of  the  Circle,  namely—)  that  is >  + '. — -    (that  - 

ii )  -^ (that  is (&c.    Wherefore 

5        7         99  9        II 

The  Square  infcribed  being  — 

ThcAitaoftheCiitlefhallbe— +  — +  — +--i- +-^,C^r.. 

3        55        PP        195        5^3 

But  the  Numbers  3,35,999  195,  323,^^.  by  skippmg  are  taken  out  of 
the  Series  of  Square  NunnJ^ers,  4, 9,  i6y  z^,  &c.  diminimed  by  an  Unit^ 
aod  fo  made  the  Series  ;,  8,  15^  24,  &c*  out  of  the  Members  ot  which  Se^ 
ries  every  fourth  after  thefirfty  isa  Number  of  this  our  Series.    But  I  have 

foimd  (which  is  worth  nothing^  the  Summ  of  this  infinite  Series  — ]r  or 

+  — ;  +  <^.  to  be  ~.    Nay,  and  by  cuUing  out  1^  fingk  skip[»i)g>  a$ 

VoLL  ^  P  -i-+gitized  by  Google 
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J-^ 4 « C^.  the  Sunmi  of  this  infinke  Series  inaketh— or —•  But 

if  out  of  this  again  another  ProgrefTion  be  culled  out  by  fingle  Skipping,  as 

. i-  —    4 ,  ^c.  theSumm  of  that  infinite  Seriesfliall  be  theSemicir^ 

5        J5        99 

de,  the  Square  of  the  Diameter  being  i.  Now  becaufe  by  the  fame  Means 
the  Arithmetical  Quadrature  of  the  Hfferbola  is  obtain'd>  I  thought  it  not 
amifi  to  reprefcnt  to  View  the  whole  liannony. 

11345  6  7  b  9  10  II  12.  13  14  If  16  17  18  19  ao  &C. 
I  4  9  l5  2f  36  49  6+  8l  100  121  144  169  196  22/  2j6  289  324  361  400  &c. 
o  3  8  If  24  3/  48  63  80  99  120  143  168  i^S    ^^    ^SS    a88  323  360  399  &i, 

I       '         I         I  1  T         T  I         I  I  1  X  I  1  '_  I  «  I  1  ^g       ^         f 

'  T  "^  i7   i*f   7r    ^  "j     13    i,>    lio     143  76?    19T    "4  a//    a88    323     360    399  "7 

T  1  II  I  I  I  ^  I  I  ^         I  -t.  ^         ^ 

'  >    "^z   '  77   *  o7    *  y5     '   "m7       »>/         *^^    *    3^3        399         ""   *+ 

•  .  -L  .    J.    .     -L    .     J.         -i  JL  .        '  '  t     ^       d^f.  ::     » 

d  24  4b  ^o  120  ic8  224      *        2b<i       *       300  ^ 

•  .    -L        .  J.   .      .       .         '     .  •       '         .       .  _L.     •      &(•     :z    xo 

a    '  '      ^6  110  *  224  '        360 

the  Circle  A B CP  ,  whofe  Infcribcd  Square  is  1  J_  . 

the  Hyperbola  CBEHC,  whofe  Power  ABCD,  is  5  4  * 
Hg.  13.  To  tne  Afymptotes AF,  AE ,  at  Right  Angles  toeach  other, let  therebe 
defcribed  theCurve  Line  of  an  Hyperbola  GCH,  whofe  Vertex  is  C;  and 
ABCD,  the  Power  or  Square  to  which  every  Reftangle  made  of  theOidi- 
nate,  as  E  H,  and  the  intercepted  part  A  E,  is  dways  equal.  About  this  Square 
let  a  Cirde  be  drawn ,  and  kt  the  Hyperbola  be  continued  fit>m  C  to  H,  fa 

that  AEbedoubletoAB.  Then  putting  AEto  be  i,AB  fliall  be —  and 

its  Square  ABCD,  ftiallbe  -,  and  the  Circle  Cwhofe  Power  ABCD  is  infcribed^ 

4 

flidi  be  —  +—  +-^,c^c.  but  the  Portion  of  the  Hyperfwla  CBEHC 
5         55        99  ^^ 

^whofe  Power  infcribed  is  the  fame  5qume  —  )  which  represents  the  Zjogarithm 

4 

of  the  Ratio  of  AE  to  AB,  Cor  of  2  to  I  j  (hall  be -5- -\ — ^  ^ ,  dhr. 

o  40  120 

Ts^g^sfdi      ^*  ^-  ^^  A^  quadibet  Curva  DQ^,  cujus  punfta  omma  referantor  ad 

^MiMtftMi       Redam  quamlibet  datamEAB,  perRedhunDA;  five  EAB  fit  Diameter 

ottus  tnm.^^  feu  aSa  qiuslibet,  five  etiam  abas  fimul  lineac  dat«  fint,  qux>  vel  quarum  po- 

Siufiua.  n. '90*  totftates*  iEduationemingrediamiu';  parun  id  rdfert. 

5'ao!^n.  1^73.      '^  iEquatJone  Awdytica,  fkilioris  expBcaiionis  caufi,  D  A  perpetuo  dic«nr 

r^l  i<.  '  V,  8c  B  Ay  j;  £  B  vero  &  aKs  quantitates  daes>  Confbnandbus  exprimantur. 

Turn  fiipponantur  du6b  DC>  tangens  Curvam  in  D,  &  occuntns  £  B^ 

produdx,  li  opus  fit,  in  pundd C ;  &  C  Aperpetuo quoque  dicatur  4.   Ad 

inveniciylaiR  AC,  vel  ^  ksc  edt  R^la  Geoeplis; 
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1.  Re)e&i$  ab  iEquatione  pardbus  in  quibus jr  vel  v  non  ihvenitur;  flam- 
antur  ab  uno  latere  omnes  in  quibus  eft  y>  &  ab  dtero  iUas  in  quibus  babetor 
Vy  cum  fuis  Hgnis  -^  vel  -  •  Hoc  dextrum,  illud  ilniflrum  latus  facilitatis 
cau£i9  vocabimus. 

2.  In  latere  dextrcs  prxfi^tur  fiimulis  pattibus  Exponens  potefbtis  quam 
m  illisobtinct  v;  feu^  quod  idem  eft,  in  ilium  ducantur  partes. 

J.  Fiat  idem  in  latere  finiftro,  praBponendo  fcil.  uflicuique  ilBus  partr  Ex- 
ponentem  poreftadsquam  in  ilk  nabet  jr.  Sed  &  hoc  amplius:  unumjr  in 
liDgulis  partibus  vertatur  in  4. 

Aio,  i£quatioqem  fie  refbnnatam  modum  oftendere  ducencke  Tangentis  ad 
pundum  D  datum.  Cum  enim  eo  date,  pariter  datae  funt^  &  Vj  &  cxterx 
quantitates^  qux  Confonantibus  exprimuntur,  a  non  potent  ignorari. 

Si  quid  fbite  fit  obfcuritatis  in  Regula»  aliquot  Exemplis  ilmftrabitur :  D^ta 
fit  haeciEquatio,  b  j  ^  jj  •=ivv\  in  qua  E  B  fit^;  BA,j;  DA,'^;  & 
quaeratur  ^  five  A  C,  talis,  ut  junfta  P  Cr  tangat  Curvam  I>Q^in  D.  Ex 
Keguh)  nihil  rejiciendum  eft  ab  hac  iEquatione,  cum  in  fingulis  ejus  partibus 
repcriatur  jf  vel  v.  Ita  quoque  difpofita  eft,  ut  ab  uno  latere  fint  omnes  illius 
partes  in  quibus^;  ab  altero> omnes  iaqiubus  t^..  Sii^ulis  itaqtie  t^tom  pras- 
figendus  eft  Exponens  poteftatis,  quam  in  illis  habet  jr  velt/;  in  latere  fini- 
flit)  uhum jf  vertendurt  in4)  ut  fiar^4  -  iyaz=.  ivv.  Aio  nunc,  banc 
iEquationem  oftendere  modum  ducendas  Tangentis  ad  pundum  D,  five 
ivv         ^  ^ 

*-  27 

Sic  fi  data  fuiflet  iEquatio,  f  f  •+  ^7  "" Jf-/  =  ^  ^>  eadem  plane  fierec 
cum  priori  i£quatio  pro  Tangente,  abjedo  fcil.  ^^,  ut  R^la  praefcribit. 
Sic  ex  r  ^7/  -  /  '  —  'i'    fit  4  ^jr  4  -  j  jrjr  4  =  5  z;',  five  a  =     • 

—,  :  Ex  ^  ^  f  +  *  r  7 +y '  =  ^vt^j  fit  bba -^  zx>ja  -{^ 

Ijja  =iqvv,ica  =  g^y^\  {^^  ^^^  ;    Ex  *  ^  +  *  ;  '  -  jr  ♦ 

=  ^ftrv+*vS   fit5^jrjr4-  47  *4=r  xqe^vv  -^  ^^V^y   & 

2  dq  vv  •+•  5  *^' 

5*7/ -47' 
Venim  in  (kmlibus  i£quationibas  odhm  arbitror  accidere  pofie  difBculta- 

tem.  Aliqua  fortafie  in  iUis  occurrtt,  quarum  partes  quaD^m  conftant  ex 
piodudis^  ia  v :  Ut^  Vy  jjv^  j^v  v^  ^c.  Sea  haec  quoque  levis  eft,  ut 
Exemplis  patebit.  Detur  enim^  ^'^bvv-yvv.  Nihil  ab  ilia  rejicien- 
dum dki  cum  in  finguHs  qus  partibm  feperiaturv  vel  t^. 

Sed  ut  ex  Regidas  prafoipco  dijfponator,  bis  fumendum  mtj  t/ 1/,  8t  fta- 
tuetidum  tarn  in  latere  dextro,  m  quo  fimt  partes  quae  b6ent  Vy  quam  in  fi- 
niftro, cu)us  partes  habent^;  quandoquidem  jvv^  tarn  7  qqam  v  contineaf. 
Faciendum  igitur  erit?  ^-^vvy^z-bw^j/vv.  Tum  mutata,  ut  prius^ 
hac  iEauatione  in  amm.  I  J  J  a  ^  vv  m  =  ibw-zyvvy  dabitur 
2  bvv  —  IJfVV 
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Ita  enim  intelligenda  eft  R^ula^  ut  nempe  in  latere  (miftro  non  confidere* 
tur  poteftas  ipfius  t^,  ideoque  ipfiywy  Exponens  vvj  prafigi  non  dcbeat,  fed 
tantum  ipfius  j :  Sicut  contra  ab  alio  latere,  inj/vv  confiderari  non  debet  po- 
teftas iphus^,  fed  V  tantum,  eiquc  fuus  Exponens  prapc«ii.  Sic  fi  foret  jf* 
4-  bj^  -=,  iqcfu^  ^  yj^^y  faciendum  eflet  TJ  +  *7  *  +  ^7  = 
2f^*    -  jjjrti  ^  •    &   habcretur  iEquatio  pro  Tai^ente  ^fa  +  4  bfa 

Atque  his  Exemplis  arbitror,  me  omnem,  qu«  dari  poffet,  Cafuum  varie- 
tatem  ccwnplexum  efle.    Caeterum  non  erit  Ibrtafle  inutile,  fi  ea  quae  genenr- 
tim  expofoi,  ad  lineam  aliquem  flngularem  applicem.    Data  fit  igitur  Curva 
j^  BD,  cujus  ea  fit  prq>rietas,  ut  fumpto  in  iDa  quolibet  pundo  D,  fi  jungatur 

BD,  &  erigatur  ad  illam  normalis  DE,  occurrens  red«  BE  in  E,  reda 
DE  fit  femper  aequalis  datae  reftae  B  F.  Ut  habeatur^Equatio  intenninis  Ana- 

lyticis,  CiiUK^Vy  hA=y,  BFyelDE  =  f.    Eritiiaq;EA  =  —~ 

Et  cum  quadratum  DE  aequalc  fit  duobus D  A,  AE^  erit  iEquatio f  f  = 

\-vv;    Hvtqqyy  tzzy^  -^^ yywi  quae  pro  Tangente  ex  Reguls 

praefcripto,  fie  reformanda  erit,  q  qyy  -  v  vyy  =  v^  ^yy  vv,  8c  2 qqya 

/  T         »     yy  zqqjf-^ivvy 

Qjiomodo  autem  iEquationes  hujufmodi  ad  »ciliores  terminos  pro  conftrudi- 

one  reduci  debeant,  id  fane  folertem  Geometram  minime  latebit.     Ut  ecce  in 

hoc  exemplo,  quoniam  Re<5famgulum  B  A  E  fupponitur  aequale  Qpadrato  AD> 

fi  E  A  dicatur  ^,  erit  vv  :=ye,  &  v  *  =zyyeey  Scqq  z=ye  +  ee.    Itaq;  pro 

illis,  pofito  in  iEquatione  eorum  valore,  fit  a  =    v'^^ ^ — 3  five 

.*  *  2rMr-|-2  eyy  —  2  tyy 

J  —  — 2—uZ^  hoc  eft,  at  zsiz  ey  Aryyt  &  addito^f  utrinque^f +  f  ^ 

^ee  -^  ny  +jy^  Erant  itaque  tres ^,  f  +  t,  r  +  4,  five  E  A,  E B, 
EC,  in  conunua  analogia,  &  facillima evadet  conftrudio. 

Caeterum  quoniam  haftenus  fuppofuiffe  videmur,  Tangentem  verfiis  parte; 
B  ducendum  effe,  cum  tamen  ex  datis  acciderepoflit,  ut  velparallela  fie  ipfi 
A  B ;  vel  eti^n  ducenda  ad  partes  contrarias ;  denniendum  nunc  fupereft>  quo« 
modo  hasc  cafuum  diyerfitas  in  iEquationibus  diftinmiatur>  fa&a  igitur  Fia- 
Aione  pro  4,  ut  in  Exemplis  fupra  adduftis>  confiaerandae  funt  partes  tarn 
Numeratoris  quam  Denominatoris,  &  earum  Signa. 

I.  Nam  n  in  uttOque>  partes  vel  habeant  omnes  Signum  -^,  vel  faltem 
.Affirmatas  prasvakant  Negatis,  ducendaerit  Tangens  verfus  B. 

7r.  Si  Amrmats  praevaleant  K^ds  in  Numeratore>  fed  asquales  fint  inDe- 
nominatore,  re&a  per  D  du(Sa  paiallela  AB,  tanget  Curvam  in  D:  hoc 
mim  in  cafu,  0  eft  mfinitx  longitudinis. 

J.  Si 
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}.  Si  tarn  in  DenominatorC)  cjuam  Numeratore,  partS  Affirmatx  minores 
Hint  N^tis;  rtutatis  omnibus  Signis,  ducenda  erit  rurfus  Tangens  verfus  B  : 
hie  cnim  Cafiis  cum  primo  in  idem  recidit. 

4.  Si  in  Denominatore  pravaleant,  in  Numeratore  minores  fint,  vel  con- 
tra j  mutatis  Signis  illius  in  quo  funt  minores,  ducenda  erit  Tangens  verfus 
fartes  contrarias,  h.  e.  AC,  fumenda  erit  verfiis  E. 

J.  Ac  tandem  fi  in  Numeratore  partes  Afl^rmatx  fint  a?quales  N^tis,  quo- 
modocunque  k  habeant  inZ>enominatore>  a  abibit  in  nihilum   Jtaque  vel  ipfi 
AD  erit  Tangens,  vel  ipfa  E  A,  aut  ei  Parallela;  quod  ex  datis  facile  dig- 
noTcitur.    Horum  autem  Cafuum  Varietas  explicari  poteft  per  iEquationes  ad     " 
Circulum. 

Sit  enim  Semic&cukis^  cujus  Diameter  E  B,  &  in  eo  punftum  D  datum,  ex     1%.  u. 
quo  cadat  NormalisD A  =  v.    Sit  B  A=^,    B  E  =  ^j  erit  iEquatio hj 

-  tjr  =  vvy8c  duda  Tangente  D  C,  erit  AC,  five  a  r .    Nunc 

fi  t  major  fit  2jr,  dacenda  eft  Tangens  verfus  B ;  fi  asqualis,  fit  ParaDela  £  B;. 
fin  autem  minor,  ducenda  eft  verfus  E;  ut  »•  i,  2,  &  4.  diximus. 

Denir  rurfus   alius  Semicirculus  inverfus,   cujus  punda  referri  intelli-    Jti.iy^r 
^ntur  ad  tedam  Diametro  parallelam,  &  ddem  asqualem,  ut  in  Schemate. 
Denominatis,  ut  prius,  pambus,  & N B  =  ^   fit  iEquatio by  -^jy^zdd 

'    Z  V  V  -—  1  dv 
J^vv-^zdv.    Igitur  AC,  five  a  =  ~^Z%  - — •    Cum  vero  Ex-  - 

cmpk)  fuppofiierimus  v  femper  efle  minorem  d;  fi  ^  fit  major  2jr,  ducenda  . 
erit  Tansens  verfus  E ;  fi  aequalis,  erit  parallela ;   fin  minor,  mutatis  omni- 
bus Signis,.  ducenda  erit  verfus  B;  win.  4,  5,  &  3.     Nulla  autem  ducenda  . 
eflct  Tangens,  feu  Tangens  foret  ipfa  E  B,    fi  fuppofuiffettius  N  B  aequalem     ' 
Semidiametro,  five  2  ^=4;  ut».  5-, 

Sit  tandem  alius  Semicirculus,  cujus  Dimeter  NB  normalis  fit  ad  Redam     %•  i^^  « 
BE,  ad  quam  ejus pundareferri  intelligantur*    N B  dicatur  by  &  alls  partes 

b  V  ^  zvv. 
deoMninenturutfupra;  fietiEquatio;rjF  =  *v -w;  &4  — — — ■ 

Jamfi  ^  fit  major  2  Vy  Tangens  ducenda  erit  verfus  B ;  fi  minor,  verfus  E^  . 
fi  autem  asqualis,  ipfa  DA  erit  Tangens;  utxr.i^4,&$4 

£t  base  eft,  ni  fallor,  Cafuum  omnium  Varietas^qus  exiE^quationum  c(x>  > 
fiderationedeprehendipQtefL  > 

z.  (i*)  Differentia  duarum  dignitatmn  ejufdem  gradus  applicataad  diffo  '^^'^^^^^^^ 
rentiam  laterum,  dat  partes  flngulares  gradus  idericuisex  binomio  laterumi  ut  Ziing^^thoTii  ''■ 

y—^  ^yy  +;*  +  xx.    Quod  facUc  oftcnditur.  f s^fe. 

(2.)  Tot  fimt  partes  fin^;ulares  ex  bmomiom  gradu  quolibet,  quot  umta-  Junt,  AIl.I47^  .- 
tes  habetExponens  dignitatis  immediate  fuperiorisj  tres  niminuainQiiadrato, 
quatuorinCubc)>  &,Ci.-  £f  hoc vulgo notum* 
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C  ;  )  Si  qiiantitas  ^dem  applicetur  ad  duas  a1ia$>  quarum  ratio  data  fit* 
Quotientes  cmnc  reciproce  in  cadem  ratione  data. 

His  Lemmatibus  Methodils  mea  facile  demonftratur^  cum  eo  online  diipo- 
fita  fint)  qui  ad  illam  quafi  manu  ducit. 

ru  Tefludo         VL  I.  v^NIGMji  Gemetrkms  De  mko  Opifieio  T^uJims  QmidrMu 
SSS^  Hemiffh^Briu,  a  D.  Pio  Lifci  PufiUo  Geomctra  frofofittsm. 

^o^^dXwfv.  I^ter  Venerabilia  Erudite  olim  Gr«ci«  Monumenta  extat  adhuc,  perpetuo 
n.  196.  ^  584.  equidem  duraturum,  Templum  Auguftiflimum  Ichnographia  Circulari,  .^4bm 
*^'^*  Ge^metrue  dicatum,  quod,  ^  Teftudine  intus  pertede  Hemifphserica, 
operitur  :  fed  in  hac,  Feneftrarum  quatuor  xquales  Arex  (circum,  &  fiipra 
Bafin  Hemifphaerae  ipfius  difpofitarum)  tali  Configuratione,  AmplitudinCy 
tanraque  Induftria,  ac  Itigenii  acumine  funt  cxtrudae,  ut,  his  detradis,  fu- 
perftes  Curva  Teftudinis  Superficies,  pretiofo  Opcre  Mufivo  onuta,  Tetra- 
gonifini  vere  Geometrici  eft  capax. 

Qjia^ritur  modo,  Qwe  fit»  Qua  Methodo,  Quave  Artc>  Pars  ilia  Hemi- 
fphaerica?  Superficiei  Curvae  Qinidrabilis,  Tenfi  ad  infbr  Carbafi>  vd  Tui^di 
Veli  Nautici,  ab  Architedo  illo  Geometraiiicritaflecuta:?  &  cui  demum  Pla- 
iK)  Geometrici  Quadrabili  fit  asqualis? 

Soivd  by  Vhr.  2.  Acccpi,  V.  C*  nudius  tertius  (nodu  decubiturus)  Literas  tuas  quibus 
y^^g^^  '*'^'  ^^^^  "^"  vacatet,  alias  occup«o,  rcfjxMiderc,  cifque  incluram-  Chaitulam,  Ty- 
pis  impreflam,  quam  ais  Florentia  te  accepifle  mini  mittendam. 

Continet  ea  Chartula  ^Enigma  Geometricum,  quod  (verborum  involucris 
exemptum)  hoc  innuere  judico  Problema;  Ab  HemifphaBrii  curva  Superficies 
Sqgmenta  quatuor  inter  fe  aequalia  fie  amputare*  ut  reliquum  fit  Tetwgonif^ 
mi  capax. 

Simukjue  videtur  innuere,  in  vetcris  Graeciae  Monumentib  etiamnum  extarc 
quidpiam  quo  illud  fiat. 

Hoc  effe  eflimo  Hippocratis  Chii  Quadraturam  Lunulas. 

Quippe  cum  Archimedes  demonffaavit,  Curvam  Hemifi>hanii  Superficien^ 
aequalem  duobus  Circulis  ejufdem  Sphasre  maximis,  (id  eft  quatuor  Semicir- 
culis;)  docuitque  Hippocrates  Chius  Lunulam  quadrare  quandam:  Si  fii^iu- 
lis  Hemifphanici  hujuice  Fornids  Quadrantibus  tantundem  eximatur,  quanto 
deficit  ^  Semidrculo  ea  Lunula,  Reliquum  aequabitur  Quadrato,  quod  Cir- 
culoSphaerae  maximo  (cui  hie  infifKt  Fornix  Hmiifphanicus)  Infinibotur. 

Si  tamen  prater  iEm'gmaticam  Problcmatis  Involutionem,  fubfit  aliquid 
(de  Tempb)  Hifloricum  j  putaverim  ogp  S.  Sophias  (quod  di  Confianctno* 
poll)  Templum  hie  infinuotum. 

SCHOLIVAi]  Per  Hippocratis  Chii  Qpadraturam  Lunute  (primo 
Phyficorum  Ariflotdis  &  SimpUcii  in  eum  locum  Commentariis,  indicatam,) 
*%•  '^  Si  Semicirculo  ABD,  in  duos  Quadrantes  A  CD,  BCD  divifb,  aptetur 
ADSubtenlaQuadrantdis  ArcuSjRadioCEhifedain  H  :&  Centra  H  fcri- 
batur  Semicirculus  A  D  F :  Erit  (propterQuadratum  Redae  A  D  Subduplum 
Qjttdriti  Redae  AB)  Semicirculus  ADF  Subduplus  Semicirculi  ABDij 
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adeoque  Qjiadnuid  A  C  D  squalis.  Et  (dempto  utrinque  communi  S^mento 
AD E)  refidua  Lunula  A  E D F  refiduo  Trian^uto  ADC  aequaHs.  Talet 
que  quatuor  Lunube,  talibus  quatuor  Triangulisj  hoc  eft,  Qiiadrato  tod 
Circulo infcrq)to  AD BG- 

Porro,  per  Archimedis  demonftrata,  aKjuatur  Sph«r«  Superficies,  quatuoi! 
Circulis  in  ea  Sphxra  Maximis ;  Adeoque  Hemifpnaerii  Superficies  Curva,  ta- 
libus quatuor  Semidrculis  j  talifque  Superficiei  Hemifphsrics  Q|iadrans,  uni 
Semicu-culo. 

Circulus  AD B G  efto  jam  Bafis  HemifphaBricac  Superficiei  Curvx;  ciyus 
Polus  P,  Axis  CP,plano  Bafis perpendicularis, ejtifq;  QiiadtansunusDRA^     t^  la 
qui  piano  E  P  C  per  Axem  tranfeunte,  bifecetiu". 

Ponantur  item  (ob  commodiorem  Calculura)  Circuli  Radius  R>  Diameter 
D  =  2  R,  Peripheria  P^  Eaqxjfitus  Arcus  a. 

Pofitoque  Quadrantali  Arcu  DE  A  =  4  =  i  P;  eft  Semicirculus  ABD* 
=  4  R  —  i  R  P:  Triangulum  ADC  =  iR'=::RD;  reliquumq; 
Semicirculo  (dempto  hoc  Triangulo)  j^  R  P  -  R  D;  cui  aequak  auifercn-^ 
dum  eft  ex  D  P  A  (Qiudrante  Sup»ficiei  Hemi/phaericae  Curvae,  asquali  Se^ 
micirculo  A BD)  quo  Refiduum  aequetur Exponto  Triangulo  ADC. 

Qiiod  cum  variis  modis  fieri  poflltr  per  ea  quae  nos  dudum  docuimus. 
Afmo  i<^59«  (ad  Calcem  Tra&atus  de  Cjcloide^  XMSst  editi,  f.  122.  inferenda 
ad  §.  68.)  iterumq;  Anno  1670.  (in  Tradatus  de  Mott^  dp.  V.  Proo.  24.). 
de  Figura  Plana,  aequali  cuivis  in  Superficie  Sphaericas  Fi^urae,  Circulis  qui*, 
bufvis  (five  Maximi5>  five  Minoribus)  terminatae*    Sic  fiat  fimplicifiime; 

Cum  Superficiei  Sphaericae  Segmenta,  Parallelis  Planis  AbfcifB,  fint  Axis  F<f.  jci^ 
S^peatis  proportionalia  (quod  de  expofita  quadrantalis  Cunei  Superficie  D  P  A 
pariter  valet:)  Si  ftimatur,  in  Axe  C  P,  ut  Semicirculus  ^  R  P>  ad  S^sii- 
circulum  dempto  Triangufo  i  R  P  -  4  R  D;  hoc  eft,  ut  P  ad  P  -  D5 
ficCPadCY:  (five,  quod  tantundemeft,  utPad  D;  ficCPadP  Y:) 
Planum  per  Y  Z  Bafi  parallelum,  abfciadet  hujus  Superficiei  Curvae  portk>*. 
nan  Pok>  adjacentem,  asquakm  Triai^ulo  ADC.  Qpod  cum  in  reliquis  Su*^ 
perficiei  Curva?  Quadrantibus,  pariter  fiat;  asquabitur  totum  Abfci0um  (Pdok 
adjacens)  toti  Qyadniro  Bafi  infcripto :  Et  fie  Tcnfiimut  oportuit.  Q.  E.  F^ 

Vel  fie  breviiK.  Eft  Hemifpha^ii  Superficies  Curva  (utpote  duobus  Cir<^ 
o^  Maximis  a^^ualis)  £z  R  P;  Q|iadratum  Circulo  Maximo  infcripeum 
=  2  RR  =  RD;  liludque  ad  hoc,  utPadD.  Adeoque  (propter S^nen- 
ta  Superficiei  Parallel  Plasos  abfcifla,  S^mentis  Axis  pfoporoon^ia)  fumpds; 
C  P  ad  P  Y,  ut  P  ad  D,  erit  tum  tota  Superficies  =  1^  P,  turn  PoFtio  ad. 
Pokim,,  piano  Z  Y  abfcifla,  =  RD,  Quadrato  Bafi  infcripto..    jg.  £•  F. 

Sic  dicatur ;  Proceffum  hie  efle  ex  praefumpti  Circuli  Qi)adrattira>aucnitione 
quam  babet  Circuit  Perimeter  ad  Diametrum :  ^  ommno  verum  eft.  Se^  noa 
w  objicieAdion.  Q^a  non  poftuht  Maigna^  propofitum  ut  Hm^i^hatkm 
Superficiei  Portionss  ab(ciflas>  (quas  Feneflras  vocat)  fed  ut  Portio  St^xrfb^ 
fi  TecragoaifiHi  capax.  Et  qqadism  fi  utmaaq;  poftularet,  poflidaret  Circtrii 
Qiadatuiam  ahfi^te  Geosietricam :  quod  haberi  non  poflbfatiseonftat.. 

Opificium  <|uod^e&at;  fiiper  Ba<^  Pknaflk  extra  Bafest  Ham^^hcrii      t^as^ 
pofitanu.  6d  ipil  condguaou.  cuj^u^  dup  t^era  ia  Angulum  coeaot  ad  A,  intn  ^  ^ 
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•  pfotraAas  DA,  G  A  Redas,  (quo  Feneffranim  quas  vocat  utrinque  acfja* 

centium  liber  profpeftus  pateat,  non  impcditus)  extruatur  Moles  laris  fir- 
ma;  ita  quidem  ut,  aflurgcnte  Smiftura,  promineat  ejus  acics,  angulo  fuflFiil- 
'%:.  »i.  ta,  Circuli  Arcum  efficicns  qualis  eft  D  Z,  ad  altitudinem  Y  aflurgcns,  Et 
fimiliter  ad  reliquos  Angulos  D,  B>  G.  Atque  his  demiun  Struftiiris  ('quali 
totidem  Columnis)  ad  earn  Altitudinem  provedis,  imponatur  Teftudo,  fie 
intus  excavata,  utpoflitHemilphaericaB  Superficies;  Adeoque totum  opus  im- 
peratum  abfblvitur. 

Aliter.'    Tdem  fiet  fh  pro  Quadrato  Bafi  infcripto,  exponatur  Qyadratum 

quodvisQp^fquod  minus  fit  quam  Hemifphaerica  Superficies  curva).  Quippe' 

fi  fumatur,  ut  RP  (Hcmifpnasiica  Superficies  curva^  ad  Q^Q^('expofitum 

'  Quadratum,  fie)  C  P  ( Akis  Hemifphaerii)  ad  P  Y  (Axis  Portionem  Pob  adja- 

centem :     Planum    ZY  (Bafi  parallelum^  abfcindet  portionem  Superficiei 

'  Sphaericae^  Tetragonifini  capacem :  Utpote  aequalem  expofito Quadrato  QCJ. 

Idem  fie  aliter  abfolvi  poteft :  fed  majore  folicitudine. 
%.  ,10.  Cum  fit  (ut  jam  oftenlum  eft)  Hemifphaericae  Superficiei  curvae  Qpadrans 

DP  A  aequalis  Semicirculo  ABD;  ejufque  S^menta  Planis  Bafi  parallelis 
abfcifla,   Segmentis  Axis  proportionalia :   Sumatur  in  D  P  Quadrantali  arcu, 
arcus  PQ^graduum  60;    (quod   mihi  Cafwellus  fuggerit)  Polo  P  defcri- 
;  ptus  Circulus  QT S  bifecabit  Axem  (propter  Sinum  Veriiim  grad.  60  = 
iR:)  adeoque  Quadrantem  Hemilphaericae  Superficiei  curvae  DP  A  dirimet 
/m  duo  Segmenra  inter  fe  aequalia.    Quorum  alterum,  DQTSA  Quadrili- 
•neiifn,  aequat Quadrantem  circularem  BCD;  reliquumq;  Trilineiim  PQTS 
;  •     aequat  Quadrantem  A  CD.    Unde  fi  porro  auferatur  Q^RST  Bilineum,^ 
aequale  fegmento  Circuli  ADE:   reliquum  Trilineum  PQJIS,  aequabit 
ADC  Triangulum,     Taliaq;  quatuor,  in  quatuor  Quadrantibus  Hemiiphx- 
rii,  aequabunt  Quadratum  Ban  infcriptum.    Habebitur  autem  illud  Bilineum 
r  per  ea  quae  nos  dudum  docuimus  bcis  modo  citads. 
•Idem  univerfalius  fie  fiet. 

Sumpto  Q^ubivis  in  Arcu  D  Z,  (ne  major  fit  D  Q^quam  D  Z ;)  &  quanto 
deficit  Quadrilineum  D QT S  A  4  toto  auferendo>  tantundem  flippkat  Bili- 
neum QR. ST:  Reliquum  aequabit  ADC  Triangulum. 

Et  quidem,  fi  fiimaturQ^inD  (quo  evanefcat  Quadrilineum)  fimiendum 
crit  Bilineum  aequale  toti  auferendo.    Sin  fimiatur  Q^in  Z  (ut  Bilineo  non  fit ' 
opus)  aequabitur  Quadrilineum  toti  auferendo, 

Eademqiie  •mnia  (<k  Quadrilineo  &  Bilineo  quae  fimul  compkant  totimi 
anferendum)  paiiter  accommodanda  erunt  (mutatis  mutandis)  fi,  pro  Qua- 
drato Bafi  infcripto,  fubftituaturQ^Q  Quadratum  quodvis;  quod  tota  Su- 
perficie  curva  Hemifphamca  non  fit  majus. 

Poftquam  haec  fcnpta  fiierant,  erantque  fub  prelo,  refcivi  tandem  huic  d- 
dem  Pkoblemati  ref[x>nrum  dedifTe  CI.  V.  D.  Leibnitz,  iUudque  in  A Ais  Lip- 
fids  compaieie  pro  Menfe  Junio,  i5p2*    Quod  fecit  ut  Prelum  fiifflaminan- 
dum  cuiiaverim  per  aliquot  feptimanas  donee  illud  confpicerem;  quod  aegre ' 
tandem  obtinui.    Videooue  CI.  Virum  juxta  mecum  (entire,  nc«i  effc  Pro-  ' 
^bkma  Decernodnatunu  Tea  miUe  modis  (n 
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I.  ^nigmatis  hujus  Author  Problamtis  tandem  Conftmaioncm  kitfitddlc  f^^J^^^^ 

dimm  mnmmny  ad  SeremC  EmtrU  Prindpein>  ubi  &  Nomen  fuiun  profiteri  ^-  Gregory 
dignatus  eftf  nempei  V.  V.  Poftremo  Galilei  Difihuby  cum  antea  cmpontis hlu%k! i^'^ 
horum  verbcmim  ut  in  Anagrammate  elementiS)  fub  fido  nomine  D.  PioUfii 
tttfSlo  Gewmtra  tedhis  latuiiTet. 

.£nigma  verum  in  fequens  Probkma  ab  Authors  convertitur:  Super  Hem-' 
jfiEwm  fifcrfkkmy  ^^j^ffutre  paniamm  dato  qttadrMo  teptdem  :  Q^od  fic  con* 
ftniit, 

Sphsra  cujus  Axis  squalis  lateri  dati  Quadrati  exponatur  per  Circulum  ^c*  tt. 
ACBD  m  propofita  Sphxra  vcrticalem,  cujus  Diameter  Horizontalis  eft 
A  B,  centrum  E.  Perfbretur  Sphsra  duobus  Gylindris  redis  quorum  com- 
munes Sediones  cum  piano  ACBD  funt  Circuli  BL£G»  AHEI,  dia- 
metris  £  B,  £  A  defcripti.  Dico  fadum ;  hoc  eft  i  quoiibet  Hemii^hxrio 
V.  ^.  liiperiori  A  C  B  aolaras  efle  per  Cylindros  pcrfbrantes  quatuor  Figuras 
bilmeares,  duas  fcil»  in  parte  antica  &  duas  in  pouica  xquales  fimiles  &  nmi- 
Kter  pofitas,  itaut  refidua  fuperficies  Hemifphaerica  fit  aequalis  Quadratoredae 
A  B*  Et  quoniam  Hemifphaerica  Superficies,  dcmptis  (patiis  ciuatuor  Bilinea- 
ribus  pr^ediftis,  refert  Velum  vento  Inflatum  &Taifum,  Tertudinemve  He- 
inilphsricam  quatuor  Feneftris  interruptam,  quae  Circularibafi  AEB  impo 
fita,  ipfi  ad  punda,  A,  E,  E,  B,  imutitur,  banc  pro  jure  fuo  appellat  TeflM>^ 
Jwem  fcliformem  Florcntmam  OfMdrabilem. 

Audor  deinceps  in  memorato  Tradatu  plurima  ad  Praxin  attinentia  pro- 
fert,  ut  opeTorni  &  Terebeac  Cylindrical  tarn  hujus  quam  reliquarum  quin- 
que  Teftudinum  fiant  exemplaria :  Atque  in  banc  rem  alia  quxdam  Proble- 
mata  fubrilia  conftruit  quorum  omnium  demonftrationes  ab  Audore  confulto 
omifli  facillime  ex  nunc  proferendis  conlequentur. 

Quod  quatuor  Fcneftrac  in  Hemifphaerio,  ut  didum  eft,  extrudae  fint  Figu- 
rae  aKj^alcs  fimiles  &  fimiliter  pofitae.  Cms  liquet,  reliquura  eft  ut  oftendamus 
reliquam  fuperficiem  Hemilphxricam  TetragoniCni  vere  Geometrici  efle 
capacem.  • 

Ad  planum  C  A  D  B>  in  pundo  E,  erigi  intelligatur  Normalisredaaequalis 
E  A,  &  fuper  Peripheriam  ACBD  fuperficies  Cylindrica  reda  ejuflem  Al- 
titudinis*  Vulgo  notum  eft  portionem  Supeificiei  Sphxricae  inter  quaslibet 
duo  plana  Circulo  A  B  C  D  Parallela  comprchcnfam,  aequalem  efle  portion! 
Superficiei  Cylindricae  inter  eadem  plana;  &  horum  Annulorum  fimiles  porti- 
ones  refedas  a  planis  in  ereda  ex  E,  Normali  (e  mutuo  inter  fecantibus  efle 
etiam^quales.  Si  jam  ducendo  innumera  plana  Bafi  ACBD  parallela  dido 
modo  acfignari  intelligantur  in  fuperficie  Cylindrica  partes  refpondentibus 
Sphaericis  a^quales,  quae  d  regione  Superficiei  perfbratione  ablatae  defignatur 
iDi  aequa'is  eft.  Quare  pa*et  refiduam  si  perforatione  Superficiem  aequalem 
efle  refiduam  fuperficiei  Cylindrical  dempw  ilia  quae  i  Regione  ablatx  per 
dida  innumera  plana  defigintur.  Ducatur  Diameter  quaelibet  PM,  fecans 
Peripheriam  A  HE  utcunque  in  H.  Jungatur  H  A,  per  H  ducatur  RT 
normalis  ad  AB,  &  parallela  ad  CD  per  Edudam,   occurrens  Peripheria  GoOqIc 
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ACBDinR&T,  &Peripheri«AIEin  L  Super  RTDiamctro fiat Se- 
niicirculus^  cujus  Peripheriae  occurrant  H  S,  I Q  id  R  T  normales  S  &  Q. 
Hujus  Semicirculi  Planum  intelligaturnormalitereredum  ad  Circulum  ABCD. 
Unde  Peripheria  RSC^T  erit  in  Superficie  Hemifphamca,  reftaque  HS 
nupc  ^d  Planum  ACBD  normalis,  erit  Altitudo  Supemciei  Cylindricaeperfo- 
rantis  iiip^a  Baleos  piindum  H.  Idema;  'de  quolibet  purido  fuperhciei  Cylindrical 
perforantis  verum  eft,yc/7.  ejusaltitudinem  ufque  ad  Supemciem  Spha^rae  fupra 
quodvis  in  Bafi  punftum  H,  efle  redtam.HS,  uc  didum  eft,  genitam,  fed 
H  S  aequalis  bft  H  A  finui  refto  Arcus  M  A,  quoniam  tarn  haec  quam  ilia 
eft  Media  Geometrica  inter  P  H  &  H  M,  altera  in  Circulo  M  A  P,  altera  in 
Circulo  SphxTX  etiam  Maximo  per  punfta  M,  S,  &  P,  tranfeunte. 

Si  in  erefta  in  E  ad  planum  AC  BD  hormali,  ab  E  fumatur  reda  jequalis 
H  S  aut  H  Af  &  ab  extremo  ejus  pundo  ducantur  rcftas  Parallelae  ad  P  M  & 
VN,  planiun  p^r  illis  extcnfam  erit*  ad  Planum  ACBD  parallelum,  & 
Tcftm  hx  per  piincta  S  8c  Q  tranfibunt,  &  produdx  ufque  ad  Superficicm  ' 
Cylindricam  Hemilpliserio  circumfcriptam  abfcindent  ex  lateribus  Cylindri 
redas  ipfls  H  S  vcl  H  A  itidem  aequales  ;  comprehendentque  Arcus  aequales 
&  refpondentes  Arcnbiis  M  N  &  V  P.  Quod  fi  alterum  planum  huic  ad 
rniniiTiarn  diftantbm  pamlklum  fimiliter  duftum  intelligatur,  hxc  duo 
per  fupra  oflenfa  defignabunt  in  Superficie  Cylindrica  annuli  portionem  acqua- 
lem  poitioni  inter  eaaem  plana  k  Superficie  Hemifphaerica  perfbratione  ablata?. 
Qiiod  fi  fimilis  Conftruftio  fieri  fupponatur  ad  quodlibet  in  Peripheria  A  HE, 
pundumportioncs  omnes  in  Superficie  Cylindrica  Hemifphacricae  circumfcripta 
difto  mcKlo  gcnitx  vc  defignato^  erunt  aequalcs  Superficiei  Sphaericae  perforatione 
ablata:.  Quart  reiidua  Superficies  Hemiiphaerica  asqualis  erit  reliquae  fuperficiei 
Cylindrical  conflat«  ex  reftis  omnibus  H  A  ad  refpediva  punfta  M,  N,  V,  & 
P  eredis,  feu  figuras  finuum  reftorum  Semiperipheriarum  ACB,  ADB,  hoc  eft, 
per  dudum  ^  Geometriscognita,  quadruplo  Quadrato  Radii  A  E,  five  denique 
quadrato  Diametri  A  B.  Cumque  dux  integrae  Figurae  comprehenfae  a  com- 
muni  fedione  pra^didae  Superficiei  Cylindrical  perforantis  cum  Superficie 
Sphaerica,  acquales  fint  quatuor  femiflibus  earundem,  patet  refiduam  fuperfici- 
em  Hcmifpha:ricam  ACB,  ablatis  quatuor  fpatiis  Bilinearibus  f ut  fupra  in 
Conftrudione)  aequalem  effe  quadrato  Diametri  A  B,     O.  E.  D. 

Si  Semiperipheria  A  H  E,  ita  infledatur  ut  congruat  cum  acquali  quadrante 
Pcripheriae  ARC ;  pundum  H  incident  in  pundum  M  ob  aequales  Arcus 
AH,  AM,  &HS  altitudo  ad  H  fuperficiei  Cylindrical  fuper  A  HE  infi- 
ftcntis  congruet  cum  aequali  H  A  altitudine  ad  M  Figurae  Sinuum  redorum 
fuper  A  M  C  eredae ;  idemque  in  reliquis  pundis  fiet.  Unde  curva  quae  eft 
communis  interfedio  Superhciei  Sphaericae  cum  Superficie  Cylindrica  fuper 
Bafi  A  H  E,  quamvis  non  jaceat  in  eodem  Piano  inflexa,  ut  didum  eft,  con- 
gruet, &  proinde  aequalis  eft  curvae  terminanti  figuram  Sinuum  redorum  ; 
hoc  eft  cdmmuni  Sedioni  Superficiei  Cylindrical  fupra  Quadrantalem  Arcum 
ARC  eredx  cum  Piano  fecante  Planum  Bafeos  in  reda  B  A  ad  Angulos  fe- 
miredos ;  Ci\q  quadi^anti  curvae  E  lipfeos  cujus  minor  Axis  eft  A  B,  major  vero 
pbteft  hujus  duplum.  Adeoque  Perimeter  Veli  Quadrabilis  Florentini  ex  hu- 
jufinodi  quatuor  conftans  awjualis  eft  Peiimetro  didae  Ellipfeos. 

^     Sed  I 
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S^d  &  hoc  implius  adnotare  non  pigebk>  Superfici^  CyEndoram  duQ^im 
perfbrantium  intra  Sphsram^  asquales  effe  Supemciei  Sphsrs  poft  perfofado^ 
nem  rdiftae,  five  duplki  Veto  Florentino>  hoc  eft  dupio  quaorato  Diamecru 
Atque  hoc  exinde  patet  quod  Velum  Ftorendnum  a^uale  ut  Figur is  qtiatuor 
finuum  re&orum  Quadrands  &  Superficies  perforans  iifH^etiam:  fit  aequali^ 
quoniam  iUis  cdngruit  fi  infle<fUo  nat  ut  fiipra. 

Hoc  tantum  addam,  Confiderationem  Figurae  Sinuum  ledorum  (cujus  c- 
tiam  partes  in  Quadrata  facile  mutantur)  Uifficeie  ad  Dononftti^tioDem  eo* 
mm  omnium  auae  de  aliis  folidis  Tomo  elaboratis  vd  Cylindro  perforatis^  eo* 
rumque  Superhciebus  ab  Acutiflimo  Geometara  V.  V.  (Vicentio  Viviani,  ni 
filler)  Digniffimo  GaUlasi  Difcipulo  proferuntur ;  dum  Fabricam  &  Menfu- 
ram  Teftudinum  docet.  Speciatim  Superficies  Tefhidinb  Scaphoidis  Roma- 
nae  [rolfa  a  Schlfr  alia  Romano]  ex  odo  Figuris  Sinuum  re&orum  Arcus  Qua^ 
drantalis  confht,  ac  proinde  Teftudini  Veliformi  Florentinae  aequalis  eft.  Un-^ 
de  patet  quomodo  aequalibus  quadratis  fuperimpoiu  pofTunt  duae  Teftudincsj 
quarum  altera  eft  undique  claufa,  altera  quatuor  Fenefbris  interrupta,  utraque 
Quadrad  Bafeos  duphu 

VII.  I.  Drawing  thejlreigh  Unci U  Ay  and  EB  (cmtwg  the  Are  AB  in  Gy)  '^\^^^l'^ 
and  an  A  Gy  a  Perpendicular  E  Fy  (which  will  thcrefwre  fofs  to  the  Center  C,  tbi  Lunula^  by 
hecanfe  bifeSing  AG  at  Right  Angles;)  the  Right-lined  Triangle  A  F  By  is  ^""jJ'^^^J' ^ 
equal  to  AD  Ey  the  profofid  Portion  of  the  Lumla.    .  :  -^^  j^Walli^ 

The  Demonfb^tion  is  to  this  purpofe  ;  viz..  ADB  being  a  Qiadrantal  ^^i?^"^//^* 
Arc  ;  the  Angle  AGE  will  be  three  Halves  of  a  Right  Angle ;  (and  its  cour 
junft  Angle  EGA,  half  a  Right  Angle)  and  that  Angle  (being  external  to 
the  Triangle  A  G  E,  is  equal  to  the  two  oppofite  Intervals  G  E  A  +  E  A  G. 
Whereof  G  E  A  (becaufe  an  Angle  in  the  Semicircle  A  E  B)  is  a  Right  An^c** 
and  therefore  EAG  is  half  a  Right  Ai^le,  (as  arealfoFEG,  andFEA) 
and  the  three  Triangles  A  F  E,  G  F  E  and  G  E  A,  each  of  theni  half  a  Square^ 
And  A  G  to  A  E,  as  y^  2  to  i,  (proprtional  to  the  refpedive  Radii  of  the 
two  Circles.)  And  the  like  S^ments  ADG,  AE,  in  their  refpedive  Cir- 
cles (as  the  Squares  of  their  refpedive  Radii)  as  z  to  i.  And  tnereforc  the 
Scmifegment  A  F  D,  equal  to  the  Segment  A  E.  And  confequendy  (one  ta- 
king from  the  Triangle  as  much  as  the  other  adds  to  it)  the  Portion  of  the 
Lunula  A  D  E,  equal  to  the  Triangle  A  F  E.     O.  E.  D. 

If  the  Point  E  ciiance  to  be  in  K  (the  middle  of  the  Arc  AE  B)  there  will 
be  no  Interfedion  at  G  (the  Points  G,  B,  being  then  coincident,  but  without 
any  Difhirbance  to  the  Demonfh^qn)  :  If  it  happen  beyond  it,  toward  B; 
then  G  will  be  on  the  other  fide ;  and  what  is  here  (aid  of  EG  B,  muft  be 
accommodated  to  E  G  A. 

The  Ground  of  the  whole  Procefs  is  plainly  this  j  The  Angle  A  C  E,  bc^ 
inff  an  Angle  at  the  Center  of  the  greater  Circle  ;  but  at  the  Circumference 
of  the  leflCT,  the  Line  CDE  (as  it  paiTeth  froitn  C  A  to  CB)  doth  in  the 
fime  Proportion,  divide  the, Quadrantal  Arc  ADB,  an4  thr  Semicircular 
A  E  B  :  whence  all  the  reft  doth  naturally  follow.  Digitized  by  GoOqIc 
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Gr^ry*^»w!     »•  If  youcompfcat  thctwoCircks,  whofc  Arcs  contam  the  Ijiswdi  of ^ 

fiAif*       * f^crmtsi  the£mieistrueaswd9orthePomtsmtheotherSeiiucirckAC^ 

ik^LL^^'*^^^^^^^^^^^"^'^^®'  and  for  the  fame  Rcafons.    As  appears 

in  the  Scheme  annex'd^  wherein  I  have  marked  the  Points  in  the  Semicircle  * 

AC  B>  (corrdpondent  to  thofc  of  Mr.  Pcrki  in  AEB,)  with  the  correijx)n- 

dent  finali  Letters  of  the  Rmum  and  G^ir/i^  Alphabets. 

If  Mr.  Pcrl^  had  made  his  Conflrudion  univerfal  by  making  both  E  A  and 
E  B,  meet  with  the  greater  Circle^  (which  he  might  mve  done  by  protrading 
theft  Lines  and  the  greater  Circle  till  they  mfeqt ; )  he  might  have  found  that 
the  Portions  of  the  Spaces  At  CM,  BHCN,  (fuppofing  MCN  Parallel  to 
A  B)  are  Quadrable  as  wellas  thofe  of  Hifpocrattis  Ltmuk :  And  that  £  A  >  be- 
ing a  ftreight  Line,  the  Portion  A'E'D  of  Iffpocrates*s  LtmmLh  is  to  A  «  /  (the 
Corrcfpondent  of  A  §  CM)  in  duplicate  Proportion  of  C  i  to  A  #.  For 
E  R  •  (at  R  the  Center  of  the  lefler  Circle)  is  in  this  Cafe,  a  Right  Angle. 

Moreover,  If  you  take  any  Point  s,  in  the  Semicide  ACB,  and  proceed 
acccxding  to  Mr.  Parkas  Conftrudion  Univerfidiz'd  as  above  (aid ;  you  will 
find  on  the  one  fide,  the  Trilineum  A « «r  (contained  by  the  Arcs  A  i ,  A  /, 
•nd  the  ftreight  Line  i  /)  equal  to  the  Redilincal  Triangle  A  i  c.  And  on 
the  other  fiae,  the  Trilineum  contained  by  the  Arc  B  «  (the  Complement  of 
fl  A  to  the  Semicircumftrence,)  and  the  Arc  B  Jf  (the  Complement  of  A  /  to 
the  fourth  Part  of  the  Circun^ference,)  and  the  ftreight  Line  §  ^  (that  is  the 
Trilineum  B  H  C^diminiihed  by  the  Segment  C  g ;)  to  beequal  to  the  Re^ 
.  6tilineal  Triangle  B  \f.  And  that  thofe  twoSpaces  A  f  /,  and  the  difference 
dTBHC^  fix)mtheS^mentC«  (Parts  of  the 2>wrf(i  AC Bjf>  A)  taken 
together,  are  equal  to  the  Triangle  ACB,  as  well  as  to  the  two  Spaces 
AED  and  BED,  Parts  of  the  Z««^of  Hippocrates. 

So  that  upon  die  whole  it  appeais,  that  the  two  Circles  (containing  the 
LmmUof  Htffocrmes)  being  compleated,  this  Lumla  AEBGA,  and  the 
other  A  C  B^  7^  A,  make  up  <Hie  Syftem^  and  are  conjugate  Figures. 

For,  drawing  a  ftreight  Line  CDE,  or  C  *  /,  or  t  C4  at  Ploiure,  thro* 
C  the  Center  of  the  greater  Circle,  and  cutting  thofe  two  Circles,  the  Space 
contained  within  two  Arcs  of  thefe  two  Circles,  and  part  of  the  faid  ftreight 
Line  (as  A  E  D,  or  A  #  /,  or  B  H  i  ^)  is  eq^^ulto  ttie  redilineal  Triangle 
A  E  F,  or  A  4  f ,  or  B  ^  ^  refeeftivdy. 

And  it  fo  happens  that,  if  tnis  Line  going  out  from  C,  be  on  the  lame 
fide  of  die  Diameter  M  N,  with  the  LoMtk  of  Htppocrates ;  the  aforelaid  Space 
(which  receives  a  perfeft  Quadrature)  is  folitary ;  fuch  as  arethe  Parts  of 
/ji^p0O'4r^/s  ZjwwZii,  and  of  the  two  Space!)  A  i  CM,  BHCN,  which  there- 
iore  are  Parts  of  the  LmwU  more  neariy  relating  to  one  another). 

But  if  that  Line  going  out  from  C,  be  on  the  other  fide  of  M  N;  then 
the  Space  which  is  equal  to  the  Reftilineal  Triangle,  is  the  diflerence  of  two 
Matilineal  Figures  (the  one  a  Trilineum,  the  other  a  S^ent  of  the  leffer 
Circle)  as  is  abovefiid ;  neither  of  which  can  be  fquared  fcyerally. 

Allthefe  Particulars  are  plain  fixjm  Mr.  Perki^  Demonftration  i  which  with 
a  little  Variaticm  (fuch  as  is  ufual  in  the  diflerent  Cafes  of  the  fame  Theorem^ 
is  uppHcahl^  to  them  aU  j  tho' perhaps  he  was  tiotawareof  it. 
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Thelike  was  done  Cwithout  any  Demoofbation)  by  M*  TJUrintlumfiin  the 
Aia  L^  i<^7>  to  thispurpofe ;  If  from  any  Point  £>  in  the  Circumferen<;e 
of  the  leffcr  Circle,  we  let  fall  on  AB>.  a  Perpendicular  Line  cutting  it  in  L, 
and  draw  the  Line  CL;  the  Triangle  C  A  L,  is  equal  to  the  Portion  of  the 
LMfmU  A  ED.  (And  confequently  the  Triangle  C  B  L,  equal  to  the  Portion, 
BED.)  Which  I  fhall  demonftrate,  ib  as  the  Deroonfbation  may  alfo  reach 
the  Portions  of  the  conjugate  Space  A  C  B^  y  A. 

For  the  Triangles  ACB,  AEF,  are  like  Triangles,  each  being  the  half 
of  a  Square :  and  therefore  by  ip  EL  6.  the  Triangle  ACB  is  to  the  Tri- 
angle AEF,  in  the  duplicate  Proportion  of  BAtoAE,  that  is,  bySEL6f 
as  B  A  is  to  AL.  But»  by  i  JeA  <f ,  the  Trian^  AC  B  is  to  the  Triai^e 
ACL,  as  B  A  is  to  AL.  Therefore  by  pJEi  5,  the  Triangles  ACL  jmd 
AEF  are  equal.  But  the  Triangle  AEF  is  (by  Mr.  ?^i^ proved  equal 
to  the  Portion  AED.  And  therdkMre  the  Portion  AED  is  aUb  equal  to  the 
Triangle  ACL. 

5.  On  the  Center  B,  Mr.  dfwcUdnws  by  A,athird  Circle,  which  forms  ^/^'•CafwcU  1 
another  Lwtula  than  that  of  HMocratcs :  and  he  doth  (very  dacteroiJly)    •^•^*^' 
iquare  the  Portions  of  this  Lumda.    And  doth  thereby  let  us  in,  to  a  new 
Syftem,  which  may  be  purfued  in  like  manner,  as  Dr.  Gregory  hath  done  that 
of  Hiffocrates. 

4.  M.TfchinflkmJiy  letting  fiU,  fiomE,  fon  A  B)  a  Perpendicular  E  L;  ^^-  Wallk  . 
determines  the  Angle  ALC,  equal  to  the  PorricMi  ADE.  -  Which  being       Kx.  i^,\ 
admitted,  we  may  thus  divide  the  Uptula  in  any  given  Proporrion ;  if  wedi-^ 
vide  A  B,  ^  L,  in  fuch  given  Proportion  ;  CL  will,  in  the  fame  Propor- 
tion (becaufe  of  the  common  Alritudc)  divide  the  Triangle  ACB  (which  is 
equal  to  the  whole  Lnnmhu)  And  LE  (erefted  at  Right  Angles  on  ALB) 
wiD  determine  the  Point  E;  from  whence  if  we  draw  to  C,   the  ftreight  = 
Line  E  C,  this  will>  at  D  E,  divide  the  Ijtmda  in  the  fame  Prc^rrion. 

Mr.  Perkiy  on  E  D  C,  drawing  the  Perpendicular  A  F,  deteimines  the  Se-       Tig,  i^v  . 
miquadrate  A F E,  equal  to  the  propofed  Portion  ADE.    Which  Semiqua- 
drate,  is  a  like  Figure,  and  alike  (ituate  to  AE,  asisACBtoAB. 

And  therefore  (becaufe  like  Figures  are  in  duplicate  Proportion  of  their  re-  - 
(pedive  fides)  if  we  foinfcribe  AE,.  as  that  the  Square  of  AE  be  to  thi 
Square  of  A  B  in  fuch  given  Proporrion,  the  LmmU  will  at  DE  be  fo  di- 
vided as  is  required. 

And  this  will  hold  (if  duly  apply  d,  accordmg  as  the  different  Cafes  may 
require)  tho'  E  be  taken  (in  the  Continuation  of  the  Semicircle)  beyond  A.  . 
For,  ftill  like  Figures  will  be  in  duplicate  Proportion  of  their  refpedive  fides  j  , 
and  CE=C Di: D  E.    And  the  firae  is  yet  improveable  much  fiurtherw 

VIII.  If  upon  B  C  you  take  any  two  Points  D,  E,  and  draw  the  Perpen-  il»  Pi^trfo*  4  i 
dicularsDH,EM,meetingBAin  land  L,  and  cutting  a.  PortionFGMH,  J^li^;;^^^ 
of  the  LhmU  ;  the  Solid  generated  by  the  Converfion  of  this  Portion  about  «f  Hippocrates 
the  AxisBC,  is  equal  toaPrifm,  whofe  Bafe  isILMH,  and  Hcight-the  aS^Smw^* 
Circuxnference  of  a  Circle,  whofe  Diameter  is  B  C  j  ?nd  the  Solid  gcnemed  by  n.  \c^.  f .  i4^>"    1 
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JPir.  17.  the  Semicircle  B  K  A>  is  equal  to  a  Prifiiy  or  Semicylinder,  whofc  Bafe  is  the 
Semicircle  B  K  A,  and  Height,  the  Circumference  of  a  Circle  whofe  Diameter 
is  B  C. 

Having  biTeded  B  A  in  R,   and   B  C  in  P,    the  Surfice  generated 
by  the  Gonvcrfion  of  the  Arc  H  M  about  the  Axis  B  C,  is  equal  to 


-xBPxHM+BRxDE  (fuppofing  the  Ratio  of  the  Radius  to  the  Cir- 
r 

cumfercnce  to  be  as  r  to  0  and  the  Surface  generated  by  the  Semicircumft- 
rence  B  K  A  is  eaual  to  a  Redbngle,  whofe  Bafe  is  the  Summ  of  that  Semi- 
circumference  and  Diameter  B  A,  and  Height,  the  Circumference  of  a  Circle, 
whofe  Diameter  is  B  C.  As  for  the  Surface  generated  by  the  Arc  G  F,  'tis 
well  known  that  it  is  equal  to  a  Rcdangle,  whofe  Bafe  is  the  Circumference 
of  a  Circle  whofe  Radius  is  B  C,  and  Height  D  E ;  therefore  the  Surface  ge- 
nerated by  the  Converfion  of  the  Portion  M  H  F  G,  is  known. 
^^.  ^.  If  upon  B  A,  you  take  any  two  Points  I,  L,  and  draw  IN,  L  V,  perpen- 

dicular to  it,  cutting  the  Quadrant  in  O  and  T,  and  the  Circumierence  in 
N  and  V,  the  Sdlid  generated  by  the  Converfion  of  the  Portion  O  N  V  T 
^bout  the  Axis  B  A,  is  equal  to  a  Prifin,  whofe  Bafe  is  I O  T  L,  and  Height 
the  Circumference  of  a  Circle  whofe  Diameter  is  B  A. 

Having   bifeded  B  A  in  R,  and  drawn  C  R,  meeting  the  Quadrant  in 
G,  the  Surface  generated  by  the  Converfion  of  the  Arc  OT  about  BA, 


is  equal  to-  x  CGx  IL-CRx  OT. 


r 


ijig,  17.  Bife<5t  DE  in  i,  thro'  the  Center  draw  S  Q^  parallel  to  BC,   meeting 

theCircumftrence  BKA  in  S,  BKparallel  to  AC  in  V,  and  the  LinesDH, 
EM,  in  N  and  O ;  the  Solid  generated  by  the  Converfion  of  the  Portion  FGMN 


c 


about  the  Axis  AC,  is-  x  }  MO  3  -  f  NH  3+PCx  NOMH^- 


CYxDNOE-fEGs  +7  DF},andtheSolidgenerated  by  the  Segment 


KBSis- XJVK3+PC  X  BVKS.     Therefore  the  Solid  generated  by 


the  Semicircle  BKA  about  ACis-  x  PCx  VQ^AK+PCx  BCQ^V 

r 


-  f  ACj  +|VK  J-VPC  X  BVKS,  which  by  due  Reduaion  will  be 
found  equal  to  the  Solid  generated  by  the  Converfion  of  thie  fame  Seniicircle 
about  the  Axis  B  C. 
^  ^  The  Solid  generated  by  the  Portion  ON  VT,  about  the  Axis  CP,  is 

equal to^  xTlV J^"lN  3~7QT  ^  +  i  POTTcs  x  P  ai  L- 

"■       *  •  r  . 

Tig.  17  From  the  Points  M,  H,  drop  the  two  Perpendiculars  M  Z,   H  W, 

upon  C  A  prolonged,  if  need  be  ;  the  Surface  generated  by  the  Conver- 
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fionof  the  Arc  HM>  about  the  Axis  CA  is  equal  to  -^  x  PC  x  HM 


-RAx  WZ,whenthePointZisnexttoC,or-  x  PC  x  HM+ilAx  WZ, 

r 
when  the  Point  W  is  next  to  it. 

-  Thofe  that  will  think  it  worth  their  while  to  beftow  fome  little  Pains  to  find 
the  Demonftration  of  this,  may  folve  the  following  Problem. 

Atj  two  Come  ScSHanSy  bemgnvcHy  forming  a  Lmmla  by  their  iHterfeSimh  and 
a  Right  Line  beim  grven  ffy  Poptimy  about  winchy  as  an  jixisy  this 
Lwmia  is  imagined  to  turny  ta  find  the  Solids  generated  bj  the  Converjwn 
of  anj  of  its  PartSy  cut  off  bj  Lines  Perpendicuur  to  that  AxiSy  or  Parol' 
lei  to  ity  or  making  anj  grven  jlngk  'with  ity  as  alfi  the  Surfaces  made  by 
that  Cmverjion. 

IX.  Suppofe  DP  V,  to  be  half  of  an  exterior  Epicycloid,  V  B  its  Axis,  2^^  stHsdrature  • 
V  the  Vertex,  VLB  half  the  generant  Circle,  E  its  Center ;  DBthe  Bafe,  0/  «  Ft^rtUn  0/  ^ 
Cits  Center:  Bifed  the  Arc  of  the  Semicircle  VB  in  L,  and  on  the  Center  C  'm^^S^&\/ 
thro*  L,  braw  a  Circle  cutting  the  Epicycloid  in  P  :  Then,  I  fey,  the  Curvili-  N.'^^,  ^.  nV  , 

Oft.  An.  169s. , 

near  Triangle  VLP  willbe=BEyin^-g-;  that  is,  the  Square  of  the  Se-        '^*^ 

midiameter  of  the  generant  Circle,  will  be  to  the  Curvilinear  Triangle  VLP, 
as  C  B  tlie  Semidiameter  of  the  Bafe  to  C  E :  Which  C  E  in  the  Exterior  Epi- 
cycloid is  the  Summ  of  the  Semidiameters  of  the  Bafe  and  Generant,  but  in  » 
me  Interior  Epicycloid  Jif$h  'tis  the  difference  of  the  faid  Semidiameters. 

COROL.  L]  In  the  Interioi-  Epicycloid,  if  CE  is  7  CB,  the  Epicy- 
cloid  then  degenerating  into  a  Rignt  Line,  the  Quadrature  of  the  Triangle 
If  My  will  be  in  effed  the  fame  with  the  Quadrature  of  Hjppocrates  Chisss. 

CORO  L.  II.]  If  the  Semidiameter  of  the  Bafe  is  fuppofed  infinite,  the 
Epicycloid  then  being  the  common  Cycloid,  the  Area  ox  the  faid  Triangle 
wiB  be  equal  to  the  Square  of  the  Radius  of  the  Generant ;  and  fo  it  falls  in  \ 
with  that  Theorem  which  Ldovera  found  and  calls  Mirahile. 

The  general  Propofition  from  whence  I  deduced  the  abovefiid  Quadrature,  v 
is  this ;  viz^  the  Segments  of  the  generant  Circle  are  to  the  Correfpon- 
dent  Segments  of  the  Epicycloid,  as  C  B,  to  2  C  E-+C  B.    For  Example.  . 
Suppofe  F»G,  the  Pofition  of  part  of  the  Generant,  when  the  Point  F  of  -^ 
the  exterior  Epicycloid,  was  dengned,  then  the  Segment  YmGn  is  to  the 
S^ment  DF;?G,  asCB  toiCE-^-CB.     And  confequently the  whole 
Epicycloid  to  the  whole  Generant  in  the  fame  Proportion  ^  which  is  the  only 
Cafe  demonfti  ated  by  M.  de  la  Hire. 

It  folfows  alfo,  that  in  the  vulgar  Cycloid,  its  Segments  are  triple  of  the 
correfpctfKknt  Sedors  of  the  Generant,  wiiich  was  foft  fhewn  by  V>x.Wallis^^^^^  ^y  CnOOQlC 

X*.  uireA  ,  ^ 
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itS!r£^^  X.  jirea  CjcUiMs  vel  Epicycl<nMsy  five  PrimarU,  five  ComraS^  vd  Prolatd^ 
nl^MiTe^idt  efi  di  Aremn  GrcnU  Generantis  ;  Mipu  etUan  jireit  fanhm  gemimrum 
tTi^^Ed^*^  #w  aJUem  Qttvis ,  ad  ^eat  amilogmm  figmntormm  Grculi^  m  fnmmM 
Halle7«M.Ti8.  ^HfU  Velockatis  cemri  ac  FHocitatis  mot$is  Grcnlarisy  nd  Filcckmem  moms 
^  "<•  Orcfilaris. 

Tig.  30.  Demenflratio.']  Defcribatur  Epicycbis  quxvis  Y  P  S  QV  B,  revobtione  cir- 

culi  VLB,  fuper  Bafi  circulan  Y M N B  ;  ponatur  centrum  circuli generan* 
tis  in  r,  dudaque  ^  M  K,  infiftat  circulus  Ban  in  pundo  M ;  fitque  punftum 
lineans  S.  Jam  divi(is  modbus  transferarur  primum  motu  circnjari  pundimi 
S  in  R,  ut  augcatur  arcus  S  M  paiticnla  indivifibili  R  S  j  deinde  progrediatur 
centrunu:  in  C  ;  hoc  motu,,  tradudo  f^mento  R-S  M  in  fitum  QT  N> 
pundum  Q^tanget  Curvam,  Patet  triangulum  RSM  cffe  momentum  five 
fluxionem  Areae  fegmenti  Circuli :  Trapezium  vero  Q.S  M  N  efle  Fludioncm 
Areae  fpatii  curvilinei  fimulgeniti.  Jam  cumS  M,  R  M,  Q^M,  non  nifi  pundo 
inter  fe  defore  intelligantur,  concipe  Areolam  QSMN  conftare  ex  tribus 
fedoribusRMS,  RMQ?  MQN  ;  adeoque  Areolam  RMS,  efle  ad  Are- 
olam QSMN,  uteftangulus  RMSadfummam  trium  angulorumRMS 
4-RMQ4-MQN.  At  anguli  RMQ^+MQ^N,  aequantur  anjjulis 
.MCN  +  MKN,  five  angulo^r  MC;  propter lineas  RM,  Q.Ninviccm 
inclinatis  fubanguloipfi  MKN  aequali  ac  propter  aimilum  MQNipfius 
MCN  dimidium  (ly^EftcL  5.  20.)  Proinde  angulus  R MS  eft  ad  angulos 
R  M  S  +  c  M  C,  hoc  eft  (per  eadem  ;.  20.)  arcus  7  R  S,  ad  duos  arcus 
Cc4-  -T  RS,  five  RS  ad  2  Cir  +  RS,  ut  areola  RSM  ad  areolam 
QS  M  N  :  five  ut  momentum  fegmenti  circularis  Q,T  N,  ad  momentum  feg- 
menti in  Epicycloide  fimul geniti  QS  Y M N.  Cumque liaec  momenta  fem- 
per  fint  in  eadem  ilia  ratione,  ubicunque  afliimpferis  pundum  Q,  confbt 
Areas. ipfas  QTN,  QSYMN  his  momentis  genitas,  eandem  habere  con- 
ftantem  rationem,  nempe  velocitatis  motus  circularis  RS,  ad  duplam  vetoci- 
.  tatem  centri  addito  motu  circular!,  five  2Cf  +  RS.  Sicut  etiam  Aream 
V  B  Z  ad  Aream  QV  B  N,  ac  proinde  femicirculum  V  L  B  ad  fpatium  Cur- 
vilineam  VQYN  B.  Ergo  conftat  propofitio.  Nulla  autem  alia  eft  diffe- 
rentia in  modo  demonfhandi,  fi  Circulus  gcnitor  fuper  Arcu  Bafis  Concavae 
moveatur,  nifi  quod  angulus  r  M  C,  hoc  in  cafii,  fit  differentia  angulorum 
MCN,  MKN,  Si  vero  Bafis  fit  linea  reda,  evanefcente  MKN,  ac  ob 
RM,  Q^N  parallelas,  etiam  facilior  erit  probation  In  omnibus  autem  hujuf 
modi  Curvis  portiones  analogx  porticnibus  illis  quasin  Cycloide  primaria  pcr- 
fcdae  Quadrature  capaces  invenit  CL  Wdlt/iHSy  funt  xque  quadrabilcs,  quod 
quidem  facile  confequitur  ex  prxmiffis. 

CentroK,  per  pundum  Q^duc  circularem  arcum  QZ,  acage  ZB  ai> 
fcindens  fegmentum  Z  L  B,  a^quale  f^mento  Q^T  N,  dein  bifeca  femicircu- 
lum V  B  in  lo  ac  per  pundum  L,  centro  etiam  K,  defcribe  arcum  P  L, 
fecantem  Epicycloidem  in  P,  circulum  Genitorem  in  T,  ac  Chordas  Q  N» 
Z  B  in  J  &  X.  Jam  fii  Arcus  V  Z  =4,  ejufque  finus  =  j,  Radius  Cenito- 
lis.=:r,   Radius  vero  Bafis  =  R ;  fitque  arcus  C  E,  five  motus  cenoi  =  m^ 
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(fltetSedofettCKEam  ntkxiQm  habere  ad  ipadumXjrNB^  qua^ 
quadiatum  ex  K£^  ad  differentiain  auadnuxmim  ex  K  L  &  K  B;  Hve  uc 
RR  +  xRr  +  rradiRr  +  irr;  hoc  eft  ut  R  +  r  ad  i  r,  vdKE  ad 
B  V;  ac  proiiuk  redangulum  B  £  in  C£  five  rm  squari  ipatio  Xy  N  B. 
Spadum  vcw)  V  Z  B  acquak  eft  itdang.  i  4  r  -V-  i./  r  j  adeoque  juxta 

ooflram  {TOpofitiondm>  erit  ut  4  ad^i  m,  ita^nf  +  firad -^^^ 

xquak  ^xttio  Curvilineo  QV  Z  L  B  N  Q^:    Ex  hoc  fdxhic  ^xdom 

Xjr  N  B  =  r  «S-  &  remandiit  (patiumQ^VZX  jr  = :  Curoque  ipatia 

ZXL,  Qj  T  aequcntur  inter  fe,  ipatjum QV LTQ^etiam  aBquabitur  ipfi 

MT  S  ■  * 

:  Quodes  itaque  4f  ad  AS  five  mocus  drcuhris  ad  progreflivunx  Centri, 

fiierit  in  data  radoney  dabitur  euam  perfefb  Quadratura  fpatiorum  Curviline- 
orum  QVLTQ^:  Totumque  fpatium  VPL,  ad  Quadratum  Radii  BE, 
erit  in  eackm  ratione.motuum  fnMo,  hoc  eft,  in  omni  Epicycloide  primariai 
in  radone  radionim  K  E  ad  K  B,  cnix  eft  ipfa  D.  CafwelU  Propofitid.  ^apa  ^  ^  ' 
autem  minora  Q^V  LTQenint  inter  fe  ut  Sinus  iircujim  VZj  ac  IpatW  . 
,  Triangukria  QT  P,  eodem  ^gumento  erunt  ut  Sinus  Vmi  arcuum  Q^T  vel 
ZL:  ac  proiivJe  etiam  qiiadrantur.  Pari  modb  probabuntur  fpatia  Pat, 
fluth  f^Ty  femper  effe  ad  Radii  BE  quadratum  Cm  onmibus  his  Figuris)  in 
pracdida  ratione  m^d  a;  eorunique  portiones  jp ^ f ,  ut  Sinus  Veru  arcuum 
mterceptorum f /•  Rc;^idu9 auten^ f^menta,  utf^TA,  f^TA>  &c.  erunt 
ut  finus  redi  complimemorunVeohmirti  ahruum  fir. 

Compomtur  autem  rado  vebcitatum  m^a^  ex  ratione  radionim  KE>  BE* 
aciadone an^ulorum  fimula^juabiliter  defcriptorum  CKE>'VEZ:  acpro- 
inde  data  etiam  ilia  angubrum  ratione>  etiam  Qjiadrabuntur.  ipktia  omnia 
Epicy  doidalia  pt^da. 

XL  I.  Ofkerittr  Otrva  tjm  Proprietatis,  m  duo  Segnma  (Tineae  redae  i  tJj^i^Ji^^i 
dato  pundo  per  curvam  diftx)  ^i  (ptamcfmque  fottnttan  datam  eUvatd  ^Jmrnl  Scmouilli. 
pmnta  frcumt  ubkpte  mmn  emdampu  fimmmm.    Generalem  folutioncm.  Aha-  \^^'  ,|^^- 
lyfas  eruendam  relinquimus. 

2.  Problema  (fi retfte intellexi; fie  proponi  poteft.  Qu«itur Curva KIL  ^^^f'  ^^ 
ca  lege  ut  fit  redaPK  La  dato  quodampu!vftoP>  ceu  Pob  ittco^ae  duca-  ii^^^ 
tur,  &  eidon  Curvae  in  punftis  duobus  K  &  L  occttmt>  poteftates  duorum 
qus^mentorumPK  &PL,2^  dato  ilbpun<9)o Pad  occurfusiUos  dudorum 
d  Cm  «que  alt«  (id  eft  vel  quadrata,  vd  cubi  vel  quadrato-quadrata,  &c.) 
daom  fiimmam  P  K^  +  P  L  ^.  vd  P  K'***  +  P  L  "^'  &c-  (in  o;nni  re- 
Qat  illius  pofitione^  conficiant. 

SOLVTIO."]  Per  datum  quodvis  punftum  A,  ducaturreda  quaevis  in* 
finita  pofidone  data  AD  B,  rede  mobih  P  K L  occurrens  in  D,  &  nominentur 
AD,  AT.^^PR,  vdPL,  jy  fintque  Q&R  qUantitatesexquantitatibusqui- 
buiomque  datis  &  quanritate  x  quomodocunque  conftantes,  &  rdado  inter 
xicj  dcfinktur  per  banc  xquorionem  Y  Y  +  QY  +  R  =  o.    Et  fi^R^^  ^^ GoOglc 


(  3+  ) 

fit  qt!Metfas  dia,  Kdftin^  HA  kmmk  PK  &  Pt  dalxtiir.  SQ, 
lit  quahtitas  data)  funum  i%ihdtt6nim  illdrum  (fub  (ignis  pmpiiis  cofi)uiiA(>- 
runi)  dabititr.  Si  QQ^-  2  R  datur,  fuinim  quadratcmm  (P  K  f  +  P  L  f  > 
dabitur.  Si  Q'  -  5  Q^R  datii  fit  quantitas  fumma  cuborum  (PK***- 
-V  P  L  *•*•)  dabitur.  Si  (\*  -  4  Q.Q^'R.  -+•  i  R.  R.  data  fit  guantitas,  fiim- 
ina  qtracfrAtOHkiuadratorum  (PK^f +PLm)  ds^itur.  Et  uc  deinceps  in 
'  infinitum.  Efficlatur  itaque  ut  R,  Q,  Q^O.  -  x  R,  Q^'  -  5  QR,  8cc. 
dat«  fint  quafltitatcs,  &  Probtema  folvettkr.  Q.  E.  F. 
Ad  eui  '  •      -^         .        . .       ^ 

fegmentai 


dads,  &  quantitate  x  utcunque  cvriixumi.<^ ,  s^  ^ui  ya  m^xy^K^w.*^  <vg..<v..^.  w... 
£t  fi  S  data  fit  qoantit^y  ccMitentum  (blidum  iikmun  tiium  cbbitur.  Si  Q^fit 
quantitas  data,  {ununa  trium  iUorum  dabitur.  Si  Q,Q^-  i  R  fit  data  quan« 
titas,  fiunma  quadratorum  ex  tribus  illis  dabitur* 

th9  Vfi  0f  fTk-     ^II-  Habes  hie  Methodum  de  Figurarum  Curvilinearum  Qsiadraruris;  de 


Pridt     

h  Mr.  Abr  it  verum,  ulreriu5:  progrediar,  hoc  te  nionitum  vdim  me  lifui^c 

Momc.  Mzio.  nionftravit  Clarlflimus  Navtonus,   mfng.  251,  252  &  25 $•  iVAi.  /^*/.  drca 

'Marchj  Aono   Momentanea  Incmnenta  vel  Decrementa  C^iantitatum  qu«  Floxu  contindo 

otfcunt  vd  decrefcunt,  prsremm  quod  dtgnit^f'^g  cujulcunque  A  ,  Momen- 

tumfit— 4A* 
m 

Porro  data  Fluxioiie  —  4  A  "        viciffim  reperiri  poteft  Quantitas  Fluais 
w 

A*",  I' tollendo  a  de  Flqxione»  2'  Fliixionis  Indicem  Unitate  augendo,  5* 
denique  Fluxionem  dividendo  per  Indicenfi  fie  Unitate  audum. 
'     Curvse  abfciffa  defignabitur  deinceps  per  x^  ejus  Fluxio  per  x^  ordinatim 
applicata  per/^  ejuique  Fluxio  per/. 

His  pofitis  ut  ad  Quadraturas  deveniamus.  i'  aflumatur  vabr  ordinatim 
ipplicatx  ope  iEquationis  natoram  Curv«  cxprimentis.  %'  Multiplicetur 
Wc  valor  per  Fluxionem  abrciflae ;  reftangulum  hinc  ortum  erit  Fluxio 
Are«.  5'.  DataHuxione  Are«  reperiatur  quantitas  Flucns,  habebitur  Area 
qusfita. 
Proponatur  «quatio  x'^  =  y^  cujufvis  Paraboloidos  naturam  expritoens, 

m 

vator  ordinatim  applicata  j  eft  x~,  qui  fi  multiplicetur  per  x  Reftangohim 
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*»  *  crit  Hodb  Aiti,  prbindeqac  Arta  quaefita  crit  -— —  «  »  -'> 

RmiiiQi  ^opopaouF Curva  cuyas  ^quatio  fn^  x^  -{-  ddxx mjj  (^ 
fdlicet  qux  inter  Exemph  Q.  C^4^/baat  piitna)  aflun^tx)  a  y^x^'-f  msj^ 
Ruxk)  Arex  erit  at  a:  y^A;x  -\-44;  cum  autem  {lib  Eadicalitace  involvamri 


pofitifque  z*Kicz,^xx  8c  ^  xx  -Y ^4^  Fluxio  i  Surdb  libetata  erit 


%'«,  quam  fi  adOdgjn^fl^ml^^reyocaveriiws^Ji^fi^ 


pro  *,  habd>itur  \  x x  '\'  d  a  ^  x x  -\'  4  a^xo  Are^quxfita* 

Sedquomagisccmftet  quam  faciH  negodo  conficiancnr' Hi^mfinodi  Qia- 
diaturx,  unum  am^us^emphim  profme  vifum  dlViEquatio  Curvx  talis 

'^^j7ar;;=7S  ^^7=T7x^>     ^^^^    — =^^  eft  Hipdo 


Aiw:  fof^oxMOf  ^  X  Ji-4:szXo  hinc^  s««*^4>  &4r=  x^x^  toque 

XX  •  •  

trit  Area  qiMcif  ta. 

VcTum  la^pe  amdit  ut  gugdam  Curvg^  qi^des  :Cirfub)3)  ^JH^^bph^ 
ejus  naturx  fine*  ut  fhiftra  tentaveris  earum  Fluxiones  SiU'dis  immunes  tacere; 
tunc  valore  ordinate  in  Seriem  infinitam  conjedto  (ingulilque  hujus  Seriei 
Terfpii^s  JR^q^gp^  ^ci/Tx,  vt  /upta»  muluplicatis»'^r^eri^  fiogplorum 
Teraiinorum  Qiu^tit^s  I^ei^,  onetur  nova  Series  qu«  Qu^diatiiram  Curv« 

exhibcbit.       ^ '   "     -       "  -^  '    '         '^r    '     •  -^  ; '      '* 

Methodus  h«c  eadem  facilitate  ^^Dimenfionem  Solidorum  i  Plani  circum- 
ptodudum  ex  Fluxione  abfciffie  p^  Cfrd^iun  Baus^  Ratio  Quadrati  ad Cir- 

-whip  ftjttKfiHSiBtw  yp^apr  ^  >  Mavm  Ck^^^pippfl^  <^jjj=^  -  •^•^j 


^  dxx^x^x  ^  ^    .    ^     .     .^,  ..  \xdx  --  \x^ 

,igitur4'3-__^eft  H^Po^^  Sphxr^  ^^t^  ^^^.^^ 

'.'.*'  '.  dx  X  *^  K  '^  '        , 

eft-|>ortio  ipfi/hui(CdrcumfcriptmiCj^^  -7—,    ileoq;  Riatio 


(.  3<J  ) 


Reftificatio  Curvarum  obdjnehitMr  £  Hypotbmuia  Triangidi  Reftsu^;iifi 
cuiu^  ktera  flint  Fluxiones  abfcifTas  ^  ordinatas  tabquam  CurvstHuxio  ccm- 
{laeretuT)  f^  ciirandum  eft  ut  in  pcpreifione  iftius  Hypothenufs,  alterutra 
Fluxionum  ibluromodo  fuperfit>  ac  una  tantiun  Indetmoinacaruflu  iOa  fdiliceo 
cujus  Eluxb retinetur.  .Re^.Exemplisclarioriiet.. 
1%.  J*.  Ex  dato  finu  redo  C  B,  arcum  AC  invenire,  pofitis  AB=:Ar,  CB  =  ib 

QA'^  tiGx  C£  Fluxio  abfcUTa?^  £I>  Huxio  ordinatim  ap{^icats»  C  I> 

Iluxio  Arcus  CA;  ex  Circuli  proprietete  2  r  x-ata:  =jyr,  undc  i  r  m 
•-'  %  X  X  =i  ^  J  jy  ideoque  x  3=  lZ2L-,  fed  CD  g[  =77  +  a?  at  =  ^ jr 


^"^"^  -ttt;  fed  •t;=:!^-=  faftum  eft  ex      —  -     -  feu  r  1:  -  7  i^" 


in  rjfs  proindeq;  fi  ^^-JJ^i    *  conjiciatnr  in  Seriem  infinitam  cujus  finguk 

membra  per  ry  mukipUcennu'^  &  ex  unoquoque  produdo  ad  Quantitatem  Fht- 

encem  fiat  retrogreflus,  habebitur  Longitude  arcus  AC. 

.    MbniaUimiEiiKklQexcbtx)  Siim^^  Rcfuowur 


T"  X"  -^  X  X 

squatio  Ripra  invents  2  r^  —  i  a;  at  =£  2  y^yy  &c  y  :=z   -^— ,  feA 

CD  ^  =  x'x^jyz±  XX  ^ [ — : —  = 

.r  Af  +  — '  — : — ' '    '     '  >   feu  ((Mnnibus  M>  eodem  dbK>- 

j  y  ,  i    ^  A»     "^    Ar     A^ 

minatore  redudis>   expundlifque  ils  qua^  fiib  diverfis  fignis  conrinenrmj 


»  undc  €  D  =  -7=========--%  ideec^  Loagitudo  arcus 

xrx^xx  ^  tinx '-  PCX  ^         ^^ 

A  C/ per  ea  qus  Jam  di6b  funt  faak  obcinebitur. 

Fluxio  curvs  facilius  interdum  repoitur  per  OMiiparaddiiem  inter  Trum^ 

guh  fimilia  CE£>^  CBO^  inftitui enim poteft  h^ proportio CB:  C O  :  r 

rx 


C  E  tCD,  Hoc  eft»  pro  Circufe  y^  2  rAr  -  at  a:  rr  r  ix  r 


^  zr  X  '-  X  X 

l^v35«  Curva  C^cloidis  eadem  q>era  co^noia  poterit.  Sit  ALK  temicydois^cujaf 

circulus  genitor  ADH.    Aflumpto  in  diainetro  AL  (movis  pundo  B>  ducs^ 
tHT  BI  pttdkbu  Bafi.  LK9  p^^boria^  circ^  iitpui^D^occuiravf  coo>*> 
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^pfeatur  reAangukun  A£IB>  ducaturque  FH  ere^.  £1  paralkla>  idcm(|ue 
infinite  vicina>  B I  pnxludam  (ecans  in  G^  curyamque  A  K  in  H ;  ponatur 
AL  =  ^  AB  =  EI=Ar,  GH=:  x\  Notum  eft  reaam  BG  dfe  ubi- 
^  ^^i^tum  arcus  AD  &  finus  redi  BD,  hinc  manifeftum  eft  Fluxio* 
nem  I G  elle  a^;r^atum  Fluxionum  arcus  AD  &  finus  ledi  ED.    Pono 

{JLx 

Fluxb  arcus  A  D  leperta  eft  =  Tt^^="5  Fhudo  autem  Sinus  Refti 

^  dx " xx^ 

d X  -  2  x^x  dx  —  xx. 

BDieperietur  =  —^1^,  igitur  IG.  =  -=^-^^^^^ 

IH^  =  IG^  +  GHg=~^^2^^'''^;    QBamohremIH.= 


X   ^    d  d  ^   d  X  X    a/    d  i— i-  •■. 

~     ~;;.^=  =  — ' —  ^  d    X    *  Xy  proindeque  AI  =  r  ^'  x^ 

^   4  X— AT  XT  ^   X  ^  ^ 

:=  z  ^  dx^iAD. 

Hsc  conclufio  minimo  cum  labore  deduci  poteft  ex  nota  proprietate  Tan-r- 
gendsy  cum  enim  illius  portiuncula  I H  Temper  fit  parallela  chords  AD>  fit 
utTiiai^IGH,  ABDfint  fimilia,  unde  AB  :  AD  : :  GH:IH,  hoc 

t&xi^dxz'.x  T^^- — -y  igitur  IH  =  ^  ^     ^  =  d"  x    *  x.- 

Sed  nihil  vetat  quo  minus  adhibito  Fluxionis  I  H  auxilio»  ipkm  Cy^ 
cbidis  aream  inveftigemus.     Fhixio  Ares  A  £  I  eft  redai^um  £  I  d- 

dx  X'-X  ^  x  _^ 

=      =~=^=-T  —  X \^  dx-'XXf  fed  Fluxio  pordonis  A  B  D  non  alia. 
i^  d  X  ^  X  X 

eftabilh:  Itaque  Area  AEI,  cone(ponden(quecirciillpQrtioABD>fempecv 

fiintsquales. 

Efto  AB  curva  Pan^he  cujus  Axis  AF,  Parameters;  Ponatur  AE 

.t=  x^  £  B-=>  AB  zn*,  BD==i,  DC  =  j,  ?  G  =  *,.affumpu.  ^^  ^^^ 
aequatione  Parabolas  natiiram  conftituentet  videlicet  a  x  =  Jjb  fit  4  x.  = 

^lJ,  uttk  X  —  li/,  fid  B  C  ^  =  B  D^O  d^?>  ^^^  ^  *^  =^ 
xi  +^  .  =  liV'/  J,  J,'       ^l±l^,  ideoquc  ;^:^ 

/  ^  ^    , — ' — >  in  feJem  mfinitam  transfomenjTr- Curva  AB  baud  <fifl5*-- 


a> 


«uite  ijnotrf^  Hif^i,  by  Google 
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t^.M'  IhfoperfiadmapparetclBtoHyptt 


xio  e&j  ^j '  +  ;  4^  ^  hujufmodi  ^)atium  aihil  aliud  eft  qtupn  Hyper- 
bola xquilatera  exterior  AB£G>  cujus  femiaxis  A  B  =  f  4,  ahfcifla  A£ 


fim.    Nam  t^*==jr  v^/*  Hri^^  ac  pcoiodej^^  =:  ^>atio cujus Fke* 

;=jr>  ordinatimapplicata£G  =  ;r. 

Ad  dimedendam  faperfidefn  converfione  curva  circa  finim  Axem  ddcr^ 
tain>  afliimi  dd)ec  pro  ejus  Fluxione  C)^indrica  fuperficies  cujus  akitudo  m 
ipia  curvas  Huxio,  cujufque  difianda  ab  Axe  eft  oidinatim  applicata  huic 
Fiuxioiii  conveniens. 
Til.  3t.  Sit  cx^ff*  AC  Ciroili  Arcus  qui  circa  Axem  AD  revolvendo  fuperficiem 

Sphaericam generet>  quamque  dimetiri  ftatuamus;  DC  arcus  Fluxio  jam  re- 

Y  X 

perta  eft  — =^    —  ",  banc  fi  multiplicemus  per  Circumfetmiam  ad 

^  y^  ir^f  -  XX  ^  ^ 

C  - 

KjadiumBCpertinentem^  hoc  eft  —  y/'2r;r^4r4rCpofitaratioBeCircumfe» 

rentis  ad  Radiim  =  — ^  habdxmus  Fhixionem  fuperficiei  Sphxricas  =  r  jr; 

adeoque  fuperficies  ipla  eft  ^  jr. 

A4^  centra  gravitatis  quod  attinet,  reperta  Superficiei  Solidive  Fhixione, 
hacqiie  duda  in  fuam  i  Vertice  diftantiam,  ad  quantitatem  Fluenteqt  recur- 
rendum  eft :  qua  diviia  per  Superficiem  ip£mi  Solidumve  ipfum^  prodibic  <fi» 
ftamia  Centri  Gnmtatis  i  Vertioe. 

InvenieDdum  fit  CeMrum  Giaii^tatis  omnium  Pacabokidum  homm  Fluxio 

m  iw 

ficgeneraKterexprinuturx''4r>  banc  mukiplica  per  ;v»  fit  ^  x    cujoi 

quantitatem  Huentem — ? ;t"^"^  *'  divide {)erftMnaboloidosAitam, putt 


n 

"  X 


S-      '  y  j>rodibit      -    ■     Xy  diftanjtia  Centri  Cuavkads  ^  Vertice. 

JW  +  »  *  »»4-  in 

Centrum  Gravitatis  in  Fordone  Sphsras  eodem  modo  coIligitur>  namque  il- 


,.    ^.         dx X  —  x^ X .        .^     ^      dx^ X  ^  x^ X 

husFlu}uone4 m  x  dufta,  fit  4 »    cujus    quan- 


- dx  '  —  -V* 
utas  Fluens  4  * — '■ —    per    Porrionis    Soliditatem    divifi  >      puta 


^'l^JL^.z\''\  ^xhibet  \^,  A^xy  feui-j-2J:  ;,.  Piftantiam  -Centn 
/  n        .  id-\x  <<-4A- 

Gravitatis  i  Vertice.  ^ 


.      .  Xm.  I.  ProjD.1 
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Jan.  I.  Prqp.  I.  Probl]  Invenfre  reUhnm  imcr  Flnximm  Axm  &  Fhxk^  Vl^r^lTcjxt!^ 
fiem  OrJhuta  m  Otrtm  'Cmnarist.  gory  ^n*  tsi^' 

-^  Sit  Catena  F  AD  ab  extremitatibus  F  &  D  dependcnsr  ciyus  punaum  \,^^.^'^^ 
imum  (feu  Curv«  vertelc)  A>  Axis  A  B  ad  horizontem  ereftus,  eique  appli- 
a  B  D  hoiizonti  |)ara]]el2|.  Invenienda  eft  relatio  inter  B  i^,  feu  D  /  & 
J^/;  pofito b punfto ipfi  B  prdBtknO)  &  Aiad  BD^item D/ad  B  A  parilkku 
JExMechttiicis  4cooilat  potentias  tres  in  squilibrio  pofitas  eandem  habere  ra^ 
doDem  cum  reAis  tribus  ad  ipfarum  diredionis  paraUelis,  vei  in  dato  angulo 
incUnatis9^  ihutuooccurfu  termiiiatis;  adeoquehD^expbnatgravitatemab- 
fi&tam  particulx  DW  ('ut  in  Catena  squaliter  crafia  rite  fit^  dl  reprsfenta- 
ixt  gravitatis  patem  oam  qus  nbrtnaliter  in  Di/agit,  quaque  fit  ut  dX>  (ob 
Catena  flodlitatem  circa  d  mobilis)  in  fitum  verticalem  it  componere  cooa- 
tur.  Adeoque  fi  i^d  (five  fluxio  ordinats  B D)  cooAuis  fit;  gravitads  adio 
in  partes  correjfpondentes  Catens  D  d  ncmnaliter  exerta  etiam  conftans  erit 
five  ubique  eadem^  Exponatur  hxc  per  Redam  ^  Pom>  ex  fiipracitato 
Lemmate  Mechanico>  D  /  five  fluxio  axeos  A  B,  exponet  vim  fecundum  di- 
-nfti«imi^fius  dH  exercndam^  qus  fmfn  ^natui  Lines  gravis  ^D  ad 
coinponendam  fe  in  fitum  verticalon  squipolleat»  eumque  impedire  poflit. 
Hsc  vero  vis  oritur  i,  linea  gravi  D  A  fecundum  dkedionem  4 D  tranente; 
dlque  pFoinde  (dxtns  nianentii^)  lines  D  A  proportionalis.  Eft  igitur  /  d 
fluxio  ordinats  ad  /  D  fluxionem  ahfcifTsi  ficut  conftans  reda  4  ad  D  A 
curvam.    Q.  £.  F. 

COROL.']  Si  reda  T  D  tangat  Catenariam,  &  axi  B  A  produdo  oc- 
cunatinT,  critBD:  BT::  Crf/:D:  0  4:  DA  Curvam. 

Prop.  IL  Theorem.}  <Sr  ad  perfemiktdmn  jiB  tumpum  dxem,  vmkc  j^ 
JefirAmftr  hjperboU d^dlatera  AH,  ct^us  fetmnxU  ACd^udis  a;  &  nd  em^  .^ 
dm  Axem  xf  vertkemj  fariJmk  AP  cttjus  fordmeter  ^tqmdis  ^midnif$tld  axi 
hjffrbok,  &  frodMcmwr  jmfer  hyperboU  ardinata  HB^  dmc  HF^fuJis  Cmrva 
AP:  Dieo  Cmvmn  FADy  in  tpto  putted  F&  D  vcrpimm  (fofifis  BDy  BF 
^fmBbm)  ejfe  QncHormm. 

Vocetur  AB,  X,  erit  B^==;r,  &BH==v/ 247+^.    UqdecxMe- 

AX  Arxx   ■ 
ifaodo  Fhixiommb  Fhixio  ipfius  BH  (five  mh)  tan  — =====:,  rurfos 

/^  %  dX  '\'  X 

quia.paiabols  AP  parameter  =  84,  erit  B  P  =  y  Zax.    Unde  nf  (hoc 

V 


tft Fhodaipfius  BP)  a^qualis  — =^=r»    QsBit  Fluxb  Curvs  A* (^s  P^ 

a/  X  M  X 


^    j>~l — r^ — \       i/4^''*^*   t   '  ,      A/idx^-^xx*  .    _ 
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C+o) 

do  tarn  nummtorem  quamdencHmmtorem  m^  la^x,  ss  ^ => 

Et  cum  HE  fit  ubiquc  =  AP,  crit  Hindo  HF  reft^,  hoccRmb+sf 
•  •         • 

'=  — -TT.  Scd  hadenus  inventa  cltMib  =  — • —    .    Uode 

/^   five  Fluxio  ipfius  BF  ordimtx  ad  axem  Catenaris^   eft   asqualis 
=:-•-:=:,•    Et  igitur  Fluxio  Curvx  AP  (five  ip£i  F/ss  a/  5/q  +  F/q 


V 


4/4*  AT*  4  A'  +  Af  a: 

=  x*;r+il  +  *•)  =  ^Ti7+T'  cujusflucps  modooftcnfieft 


^  lax  -^-x^    Etigitur  AF^=s  y^^4Ar  +  <v'.    Patetque  fluxioaem  oidt- 

natae  B  F  five  — -r- efle  ad  at  Huxionem  abfciflfe  A  B,  ficut  data  4 

ad'Curvam  AF»   qus  eft  fuperius  inventa  Catenarian  proprietas.,    Igitur 
Catenarian  punAa  rede  deteraninantucy  per  prancedentem  conftrudionem. 
,g.  £.  D. 

COROL.  I.]  Ex  Conftrudione  patet  BF  ordinatam  Catenarian  anquari 
Curvae^  panbolican  AP9  dpmpta  B H  corre^ndcntc  ordinata  hypeHxlan  con- 
temwatap  AH. 

1.  £x  demonftratione  conftat  Catenariam  Curvam  AF  asquari  BH  corre- 
fpopdenti  ordinatan  contemodnan  Hypeiix)lan  anquilateran.  Cum  enim  harum 
hnearum  Fluxiones  anquentur  &  fimul  nafcantur  ipfs  linean,  patet  illas  ubique 
eile.^uales»  Unde  data  Catena,  dabitur  AC  nve  Oy  quippe  anqualis  femi- 
axi  Hypaix)lan  anquilateran  cujus  vertex  A,  &  ordinata  ad  abfdfTam  A  B  ca- 
tenas AD  eft  aeqiKdis. 

3*  Catenarian  onmes  fiint  inter  k  fimiks,  cum  ex  fimili  fimilium,  &  fimi- 
Kter  pofitarum  figurarum  confirudione  geneientur*  Undan  doae  redan  adHo- 
rizontem  fimiliter  inclinats  per  Catenarum  vertices  duds  abfcindent  figuras 
fimilis  &  Catenarum jpordcHies  abfdndenribus  redis  prqx)rdonales. 

4*  Si  Catena  QAI>  fufpendatur  i  pundis  Q&  D  inaequaliter  altis,  Cuivan 
pan  FAD  eadem  manet,  ac  fi  ex  pundis  anquialds  F  &  D  eflet  fufi)enfi» 
quondam  nihil  refer  utrum  pundum  F  affixum  fit  vel  non  affixum  ad  pkmm 
verticde. 

5.  Si  Catenan  vistrahens  fecundum^diredionem,  ^D  exponatui^  per  Di4 
.dividetur,  ut  vuko  notum  in  vim  ut  ^  /  fecundum  diredionem  honzontalemt 
^  vim  ut  /D,  &oxcyium  diredionem  verdcalem:  Igitur  vis  in  Qitenan  extre- 
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modiitSe  accedendi  ad  axemy  eft  ad  vim  in  eodem  delceddendi  fecunduin 
ptrpendicidum;  Ctvc  vis  fuftinentis  pai^s  (ectmdufn  diredionem  B  D  agens^ 
eft  ad  qufdem  partem  (ecundum  diredionem  D  JT  agentem)  ut  femi-axis 
Hyperbols  conterminal  A  H  ad  D  A>  iongttudinem  Catenas  ufijue  ad 
verticem  Curvs :  tJnde  data  Catena  ratio  hsc  datur.  £t  in  eadem  Ca- 
tena nunc  magis  nunc  minus  hxe  fufycnGt^  vis  ifta  Horizontalis  eft  ut 
Hyperbols  conterminx  axis^  cum  D  A  eadem  maneat  fi  extrema  squi- 
idca  fint. 

6.  Catena  in  Piano  verticali,  led  fitu  inverib,  figuram  fervat  nee  decidit, 
adeoque  arcum  feu  fbmicem  (acit  tenuiffimum :  Hoc  eft  Sphxrs  minimal  rigi- 
ds  &  Jubrics  in  invert  Curva  Catenaria  dilpofitas,  arcum  conftituunt,  cujus 
nuDa  pars  ab  aliis  extrorfum  vel  introrfum  propellitur ;  fed  manentibus  infimis 
punftis  immotis,  virtute  fuae  figUrx  fuftinetur.  Cum  cnim  pundorum  Cur- 
\x  Catenaris  (itus,  partiumque  incUnatio  ad  Horizontem  eadem  (it,  five  in 
fim  F  A  D,  five  in  fitu  inverib*  dimunodo  Curva  fit  in  piano  ad  Hori- 
zontem reStoy  patet  iUam  acque  fervare  figuram  immutatam  in  uno  fitu  ac  in 
akero.  £t  e  converfo  (o\x  Catenaris  fiuit  fi^mices  five  arcus  l^timi :  £t 
cujufcunque  alterius  figurs  arcus  ideo  fuftinetur,  quod  in  ilUus  craffitie  qua&-  , 

dam  Catenaria  indufa  fit :  Neque^  fi  tenuiflimus  effet,  partefque  haberet  lu- 
bricas  fufKneretur.  Ex  prxcedente  C5w/.  5.  colligitur,  quali  vi  arcus  muros 
Quibus  infiftit  extra  propellit ;  nempe  haec  eadem  eft  cum  parte  vis  Catenam 
hiftinentis,  qux  (ecundum  diredionem  Horizontakm  trahit.  Quas  enim  in 
Catena  intronum  trahit  vis,  in  arcu  Catenas  aequali,  extrorfum  propeUit.  Alia 
omnia  de  murorum  quibus  fomices  imponuntur  firmitate  requifita,  ex  hac 
theoria  Gec^netrice  determinantur*  qua?  in  asdificiorum  extrudione  prascipua 
funt. 

7*  Si  loco  gravitatis  alia  quaelibet  vis  fimiliter  agens  in  lineam  flexilem 
vires  fuas  exerat,  eadem  producetur  linea,  v.^.  Si  ventus  asquabilis  fuppo- 
natur,  &  fecundum  reoas  daixx  pofitione  reds  paialldas  fpirans>  linefi 
vento  inftata  eadem  erit  cum  Catenaria.  Nam  cum  onmia  quae  in  gravitate 
ooofideravimus,  iRaltera  hac  vi  obtineant>  patet  eaadem  Curvam  produdum 
iri. 

Prop.  3.  Theor.]  Si  mmefUi  prsJi£la  HfffrboU  AH^  per  A  imtuur  reSla 
^AL  Axi  At  mrmalisy  &  defiribattir  Cmrvd  KR  ejw  Mtftra^  $u  S  KJk     ^X*  37< 
tenia  fr9f9niofuiUs  re^  BH<!r  AC,  &  ad  AC  offlketw  reUafignbim  AV 
iuptaU  Jfotio  imermimuo  ABKRLAy  trk  F Qwcmjm  rtHanm  HB^  VG  ad 
CaiCf9aria9fh 

4* 

Nam  ex  conftrudione  eft  B  K  t=:  ~^       "f^^  ^^^^"^  fluxio  Ipatii 

ABKRL  A  =  (BKi*  =  BK  X  B  A  =>-====.  Cumque 
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B  F  =  Ipatio  j^ ,  &  A  C  detur,  erit  fluxio  ipfius  B  F  =: 

a    .    .r    ..  ABKRLA      ^ _  ,  .  ^.     .    „ 

fluxioni  Ipatu y, = r — ,.     Sea  in  praececkntis  Pref. 

■A\^  ^  2  4. AT  -^  iV 

^X     

conftru6tione,  fluxio  ordinatae  B  F  =  ===;>  Quare  haec  conftru- 

&io  eodem  redit  cum  conftrudione  Trtf.  prxcedeatis^  &  confequenter  pun* 
<5him  F  eft  ad  Catenariam.    jg.  JE.  P. 

CO^OL.]   Sicut  in  Pr/y.  priced.  Catenaria  defoibitur  ex  data  longitu- 
dine  Curvs  Parabolical^  ita  m  hac>  illius  deicriptio  pendet  iquadratura  vpm. 

in  quo  AT'jr'  =  d^  -  zaxy\    Nam  jp  (five  BK)  =       -    — "TTI 

/^  2  4^  "^  AT 

%  ?^.        ^^^  4-  Theor-](  JjMrtiPP*  AGFfik  Cattnma,  AF  &  ReSHsFG;  AG  ad 
ABj  BFfaraUelko(mfrehenJkfh^  teauak  e^  reSofi^filo /it^  Jimt^txe  ACy  & 

•  •       * 

ax  '\'  X  X 

Nam  DH=:  (BH  -  B  D  :=:>^  exiViy.  z.hujus. 


y^  2  4  a:  +  v  * 


4   Af  AT  AT 

=^  =  )  — "^        ^  — ♦    Qpare  fluxio  re<5bnguli  fub  da- 


y^24Ar  +  Ar*  ^  XAx  \  x^ 

a  X  X  a  X 

t»  A  C  &  H  D  =r    (■■  ' '.-—;   2=  AT   X 


y^    2  4  AT   -+•   ^  *  V    2    4  AT    +    AT  * 

/f  X  FG  =)  fluxioni  ^tii  AGF.    Gurtique  figurae  Imb  fimul  nafcantun 
<equitur  reftangulum  fub  AC  &  DH  xquari  (patio  AGF.     O.  E.  D. 

COROL.^  Hinc  ftouitUr,  ^thim  FAD>  fub  Catena  FAD,  &  rtfla 
Horitontali  FD  con^rchcnfusb  Sf^uari  redafigulo  fub  FD  &  B A«  dempto 
reaaognlo  fob  Hy^hcAst  ATA  aiee  aktrutro^  &  D  H  au:e0u  t^&st  BH, 
vei  CuTYis  A  D>  iupiu  ordinoum  B  D. 

*«.  5^.         Prop.  5.  Theor.]     Si  ad  reStam  A  i,    offlketm  ReSi^tnguUtm  L  E  a^juak 
Jfatio  Hjferbolko  AL  Hy  erif  £  cemr$im  t/£qmlitm  Ofrva  Ca^marut  AFD. . 

Concipiatur  curva  gravis  1^  A  libtari  fuper  axe  G  L.    Ex  Centro  barycis 
conftat  momentum  gravis  PA  expcHii  per  fnperficiem  Cylindrici  redi  fuper 
P  A  ere<5li,  &  reftdi  piano  per  G  L  tranfeunte,  cum  piano  Curvae  anguJum . 
fiknr-rc&um  ftciente,    Et  hujiis  fapefficid  fluxio,  five  F  Ax  FG,  awjualis- 
cft  fluxioni  fpatii  A  LH  five  1^^  quia  FA,  BH,  item  FG&HJL 
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^tquantur.  Ac  jMrc^ea  ((mm  tfinnd  «fticatiivr>  di<^  ^fitfttrficifis  Opfinflrici 
redi  sqoalk  eft  ^mk>  JW$^p»i^olko  A^L^.  Hoc  proin^iq^catufnad  4p- 
fum  gnnre  AF>  vd  iUi  squtdsm  re&im  AL9  ^cit  daiiituiinem  A  £  ^tot- 
km  difiantis  centri:giavita(is  ab  ase  librsrrioius  G  J..  Unde  Curve  tF  A  1>, 
aequaliter  od^ramque  .AK€k  A  BjpMtem  ^aceimsi  cwmira  isqutUKii  9ft  :& 
Q.  E.  D. 

COROL.  I.]   Spatia  ABHL,  BAH,  &  AGF  funt  Arithmetice 

a  X  '\-x  X 
prc^KMtionalia.    Nam  fluxio  fpatii  A  L  H  =  (  ~V">   ^   "^^  '= 

J^M         mi     9%    t^       ^^^     t^ 

■  -  '1 

dX  -{•  X^    >^    X  24A'  +  A;*-4  X   K    X 

~  •  "  ~ — -;  :=)  fluxioniTpatii  BAH,'  itiultata^  Flqiione  featii  A*GF> 
^  tax  -{-  x^  "^  .  .  .        ,        .  7  •: 

per  Prop.  4.  hujus.    Cumque  Ti«  tres  6giiraedmul  oafcantur,  erit  BAH 

-  AGF=n  (:ALH=g  BL  -  B  AJ«.    .Quaie  ^  tBJLH  =  B  L  7^ 

A<j  F.     Unde  fequitur  fpatia  -fi  L,  *  AH^  AG F.efleinpopomone 

Arkhmetici. 

1.  Catena  centrum  gravitatis  eft  omnium  linearum  cjuldem  Loncitudinis, 
eofikmque  ^ermiaes  i&^mumy  mfimum.    Nam  ^ttfMum  defceiUrt  .grave  -j 

quannim  poteft.  Cumque  tantum  deirendat  figura,  quantum  qus  centrum 
gmviiatisatfcen^t,  fe^dirpeaetfeita  gratis  flexiHs,  ut  tjm  ceritruin  gravi* 
taris  fit  iii^4us<qiidm  fi  >MiAm  <)w(di^anque^fi^iirftm  -indueret^  Atque  ex  'hoc 
Symptomate  lines  gravis  flexilis,  reliqua  onmia  &cik  deduci  poflent. 

5.  Si  fuper  quafcunque  Cutvas  ttnaefn  lotigitudinem  eofdgn  tei^tiinos 
D&T  cuml:^KnarialFAt)''habenie8,  eredi  ^Jjdindrici  reftifecenttir  piano 
per  D  F  tranfeunte;  fuperficierum  Cylindricamm  fie  refedarum  maxima  eft 
qos  fuper  Gatienariam*  iimitit.  *  Hz  enim^rupuficies  (fi  anguhis  ^fub  planis  fur 
crirfemireftus)  ad  ipfis  Curvas  (quae^unt  in  cafu-pMefefm  longituffinfe  cjut 
dem)  applicata?,  Utittidin^  faciunt  equates  diftantiis  centroram  gravitatis 
CurvaivmJiDF  reda.    Cum  diftantia  hxcSit  in-Gsteti^ia.^sa^dma  (ob  i 

friaximitm  t^cetiTum  centri  gmvh^i^^  fuperfitHes  applicanda 

tOdniaBxima.  dLtftpi^niaM  SafOiQdtiam  Q^4iiligbicanim  aibSbmm  ^pitmsh 
cum  pkno  bafeos  angulum  quemvis  continente,  eadem  eft  ratio>  atque  cum 
didusangukc  eft.feinire£his«  patet.pnoppfitupuniv^r^ter. ,  ..    ., 

.  .. "  \ 
LEMMA.]  Si  m  CHJufifi^  OnrvdAFQ^y  (kjmfot.fv^bukm.alferim.pinut 
idVi  :inlkUtam.jkmmkfFiB  dILmnm  at^  9h/M$my  Tt  mtnjfopultm  -in  "KV 
fiiitih  ^yJlemktatm  Mwnudis  f^R  ordinate  occnrrens  in  R:  crunty   manente     H^.i^ 

r^QaFRy  cmtima  frofartmuiles. 
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Producatur  re&ula  F^  donee  proxuna?  ordinate  W  ^  occtimt  in  9.  Et 
Quoniam  ex  hypothefi  F  s  -/W,  erit  ef=  F/,  adeoque  #  ^  erit  fluxio  ip- 
iiusfsy  hoc  eft  fluxio  fluxionis  c^dinats.  Porro  triangula  p  pfi  /F  R  font 
aquiangula,  quia  opf^  altemo/F  R>  &/p  ^  =  (F/ r  =)  F/R,  quia  il* 
lorum  intervaUum  Kfr  alterutrius  refpe^  evanelcit,  cum  R  r  prae  /  r  nufla 
fit.  Et  igitur  0  #  :  pf:  :/F  :  F  R,  fed  e/,  /F  aequales  funt»  cum  fluxiooe 
utriufvis,  tantum  diflfarant.    Quart  op  :/F  :  :/F  :  F  R.    jQ^  E.  Z). 

Prop.  tf.  ProbL]  Imemre  Otrvam KFcujm  evobaionc  Catenam  AF Q^de^ 
firibitMr. 

Vocetur  ut  prius  A  B,  x^  item  B  F,  j.    Eft,  ex  Prtf*  z.  hujus,  j  = 

nx 

.  ^ — ~=\^  Bveiaxr^  +  ji-*jr*=  4* j?'.    Quare,  per  (ads  nunc 

•  •  •  ••  •  • 

tifiii|>atam Newtm methodumi  id  x y*  'V  4  ^  ^ }  J  +  z  x  x  y*  + 

1  ^  ^j^j  (=  2  tf'  AT  x^quaci  propter  a:  =  o,  cum  conftans  ;r  non  fluat)  =  o. 
-^  ^^  a  X  y  ^  X  X  f        ,  ii  +  ;(fX<t;t* 


zax  '\'  X*  yc  ^  zax  '\'  x 


itx 


penendo  loco  j  ejus  valorem  ~==;>    (Nam  figmim  -  quantitati  jr 

prsfixum>  tantum  denotatlocum  pundi  R  »  F  fpedati^  oppofinm  efle  loca 
pui»^  F  ex  B  fpedati,  cum  Curva  AFQ^eft<ava  verfusaxcm  A  B)  &  F/» 

a  -^  X  X  X 
per  Trcf.  i.  hujus,  •=  — ==^ :    Qyare  per  prascedens  Lemnub 


Rurfus  ob  tjiangula  reftangula  F 1/,  F  R  V* 
habentia  angubs  /  F  i^  V  F  R  aequaks^  quia  V  F 1  eft  utriufijue  complex 

4.x 

mentum  ad  reftunu  eft  F^rx/t  :FR  :  VRi  five^  :     , , — -  :  : 

^  ^  zax  "Y  X 

<4yx  ^lax^x*^  VR,qu«  pioiDdc«qualisir+Ar.  Haecigiturcft 
»a«iraCarv« K V, ut fi  AB  vocttur  x»wt FR^  ^  ^ 
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COROL.  !•]  A  C  :  C  B :  *.  B  H :  F  R.    H«c  cnim  eft  proprietas  PS 
fi«  F  R  (iiperius  inventa. 
1.  Rfida C B  aequalis  eft  redx  BI,  five  VR.    Utraque  enim  eft  aequa- 

5.  Reda  evdvens  VF,  eft  tertia  proportionalis  ipfis  AC,  CB.    Nam 
ob  aequianguh  trianguh/F  /,  VFR,   eft  sF:  F/::FR:  VF.    Sive 

X  :     ^ ; :  :  :  ^ :  VF,  qu«  pix>inde  a= 

— — I  .    Unde  4 : 4  +  AT : :  4  +  Af :  VF,  quae  praeterea  eft  radius  drciU 

Catenae  in  F  aequicurvi. 

4.  Cum  pundum  F  eft  in  A,  five  cum  vertex  evolutione  defaibitur,  id 
eft  cum X  =  o,  valor  evolventisrea«  VF,  quxinhoc  cafu  eft  K  A,  nempe 

1  fiet4:  hoc  eft  punftum  K,  ubi  Curva  VKoccumtaad,  tantum 

eitat  fupra  Catenae  verticem  Aj  quantum  C  deprimitur  infia  eundem.  Unde 
diameter  drculi.  Catenae  ad  verticem  aequicurvi,  aequaUs  eft  axi  conterminal, 
Hyperfaols  AH.  AdeoqueOtenae  AD&  H}^)eibo]ae  A H  eadem  eft  cur- 
vatura  in  vertice  A :  Nam  vulgo  notum  eft  circulum  praedidunu  Hypeibolae 
aequibters  AH  in  verdce  A  aeauicurvum  efle.  Sed  &  hoc  aliunde,  ex  ip(a 
Catenae  natura  Pr^.  i.  hujus  demonftrata,  conftat.    Nam  nafcens  F  H  nve 

(AP  =  BafcentiBP=)  ^Sax dupla  eft  nafcentis BH  fiveC-ZiTi+Ar', 

hoc  eft,  evanefcente  Ar%  cum^  minima  fit)  ^  i  ax;  Et  ^tur  idem  punftum 
eft  tam  in  nalcente  Hyperbc^  quam  nafcente  Catenaria;  hoc  eft  nafcens  Hy- 
perbda  A  H  ciun  nalcente  Catenaria  AD  coincidit,  &  proinde  aequicurvxi 
iimt  hae  lineae  ad  verticem  A. 

J.  Curva  K  V  tertia  proportionalis  ad  redam  A  C  &  curvam  AF  five 
reftam  A  L.    Ex  natura  enmi  evohitionis,  KV=:(VKA  -  KA:irVF 


exOnL  1. Prof.  i.=i  AT.    Unde  AC:  AF  :  t  AF  :  KV. 

6.  RedaKIdupb  eftipiius  A6.  Cum  enim  BI=  CBC=)CA+AB» 
erit  AI  =  CA  +  »ABj  At  AK.=:AC,  per Cbro/.  4. hujus j  igiturKI. 
2=  X  A  B. 

7.  Bjedangulum  fub  A  C  &  6  K  eft  xqude  dupb  fpada  hyperbolico 


BAH*_  NamFILx  ACr=^^-±^4-*~^^^^'x<=7T^x~ 


(+0 


BH  +  AC  X  BH=)  AB  K  BH  +  ACxBD-+-ACxDM.  Qifti* 
FRx  AC  -BDx  AC,  hftc^ft  BR^  AC=c  AB  x  BH^- ACxD«, 
Sed  per  Prof.  4.  hujus,  AC  x  DH  =  AGF  fpatio.  Et  igitur  BR  x  AC 
=  (ABH'L-f  AGTc=peran7/.  I.  Pny.5.)  2  BAH. 

'%•  ^8.         Prop.  7.  ThecM-.]   «S/  m  Cftrva  Logarithmica  LAG  cujus  data  fitkangem  HS 

aqualu  reiU  a>  Corol.  z.  Prop.  -2.  hujus  definite,  Jitmatur  pt^hEhim  Jt  cujtu 

di^a)ttia  nb^HV  lOfjihpfoto,  nempe  ACy  aqaatis  Jit  'ftMnangenti  HS^  ^  ex 

ffmSlis  H&  P  Htc$mqne  in  ajjmptoto  Jknmis  a  fwiBo  C  aquMiter  dijflarititm, 

.  crigAntHr  H  Ly  PG  ordinata  ad  Loganwmcam^  quorum  frmfimma  f^natur 

.  *5fW&  HV  vcl  ?F,  tYfM\D&  t  ad^Gkfcnmum  nUa  ACccrrSfpotidtntmn. 

Vocetur  A  B,  at,  adeoquc  C  B  vel  D  H  fcimfumma  ordinatarum  HL,  PG 

'  erh  i«  +  AT ;  fehridifferentia  e^ruftdem  vbc^tur  j.    Unde  HL  =  4-fA:-f7» 

&  iPG  ±:'a^>:  -J.  "Ctrniqoe  tx  hat  lira  Logarithmicae,  C  A  fit  inter  has 

media  proportionali>,   erit/?     -\-24A:-^Ar--j*  =  4'.     Unde  y  = 

y^  2  4  AT  +  AT '.     Adeoque  HL  =  4  +  a:  +  ^  2  4  a;  +  a- ',  &  P  G  =. 


4  +  AT  ^  *^  ^  «  Jt  ^-  It '-    Qmpe  flteib  i|Jflas  H  L,  five  ipla  Im  eft 

4^-4-Ar«:.  ■4-A:vt/24Ar  +  .v*      ^       .  ,         .        ,      .        ^ 

'"  -'---^^t^ Z. -^^-^^  .     Et   CD   «quiangula    tnangula   Im  L, 

a/J2  4A-  4-  A-* 

L H S,  eft  £ tt  :  H S  2 :  /i^ :  1»»L,  unde i^L  fv/cdj^ ifltfttio  ipfius  B D  = 


4;f 


iznrr.    Hoc  eft  "CuTva  A  D  ex  Logarithmica  fupradido  Tnodo 


y^  2  4  AT  +  AT  * 

gttdtsL,  tjlis  eft  tiatur^,  ut  'fi  iriis  Vocetur  Xy  iejulfjue  fluxio  at,  fluxio  ofdina- 

4  AT 

tae  -BD  fit  — =iizm=z.     Sed  haw:   ipia  eft  prc^rietis  Catenaiiae>ad 

^  z  ax  -{-  x^ 
qtiahi  4]>eftinet,  Prt>^.  i.  hujiis  demonftrata.    trgo  Curva  FAD  fuperius 
defcripta^  eft  ba^c  ipfa  Catenaria.    ijQ.  E.-D*     i.  .     ; 

COROL.  I.]  Sicut  ope  Logarithmorum  Catenaria  ^cribitur,  vice 
veria  ope  Catenaris^  per  ipfam  lerum  naturam  produ6te,  titnneri  dati  vd  ,po- 
-tiusni?Cionis*dati  Logarithhitis  invehitur.  tJt  fi'p6fita'CA  unitate,  cujusio- 
garithmus  eft  nihilo  xcjualis,  otitMrtlr  Ldgartthmus  Numeri  CQfive  ratio- 
iris  ihfBr-C  A  8r  COj  ll.e<ftis  CQ:&  C  A'teftia  broportionalis  fit  C  V,  ipfe^ 
rbftqtteCQ,  C  V  f^lfuhlda  K:  &;  ^x  B  6rdirtita  ad  Catenariara,  «empe 
B  D  eft  L^arithmus  qusfitus.     Ratio^^x^prgpofitione  manifefta  eft.   . 

2.  Vlciffim  ii  dato  Logjuithfrib  C^  vk\  CP,  quaeratiir  corrtfpondens  nu- 
onerus  HL  vel  PG,  feu  ratio  HL  ad  C  A,  five  PG  ad  C  A.  Ex  H  vcl 
Perigjfttur  pcrpendiculum  Cat^ia^  occurreni  in  fe  >el*F,  ipfiquc  H!D  vd 
PF  hoc  eft  C  B,  fiat  xqualis  C  R  ad  horizontalem  A  R  terminata;  eritque 

ARj 
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JtRfankUflfcrentkquafitarumLH,  GP,  ficut  ex  fupra  demonffrata  Cate* 
as  natuia  H  D  vd  C  R  eft  earundem  femifumma :  (Nam  in  tribus  quantitati- 
b(^ Geomctricc  proportioiialibus  qualesfuiit  HL,  CA>  PG>  quadratum  k* 
mifummx  extremarum  multatum  quadcata  roedis^  squatur  quadrato  femi-- 
di&rentia^  extreooiarum)  adioqueCK  + AR,  &CK-  AR  funt  numeri 
HLvelGP,  datoLogarithmoCHvelCPcongrui. 

5.  Ex  demonftratione  patet  quod  ficut  HD  femiiiuiDina  Logarithmic^  or- 
cEoatarum  H  L>  P  G,  ad  C  H  noimaliter  awlicata  in  H»  eft  ordinata  Catena* 
nxj  fie  reniidi£(erentia  earundem  HL>  PQ  adCA  normi^Ucer  applicaia  ia 
B  eft  ordinata  HyperbcdaB  «quilater«  centro  C  vertice  A  drfcriptae :  ac  pro^ 
inde,  per  QfroL  i.  Prop.  z.  hujus,  aequalis  Catenae  A  D.  Nam  jf  = 
j^iax  '\-x\  Cumquc  CtfroL  fraccd.  pftenfum  fit)  A R  effe  etiam  fepii- 
di£(ereiitiam  redarum  H  L,  P  G>  patet  A  K  eflfe  ^n^^km  Catenaris  portioni 
AD.  Unde  obiter  elucefcit  modus,  data  Catena  AD,  invemeijdi  C  centrum 
Hypeibols  contermins,  veipun6himidafympt;otoLocarithmicsGL.  Nam 
fi  fum^ttur  AR  squalis  Catena  AD>  &  ex  jundx  reoss  BR  pun^o  medio 
erigEitur  ad  ip&n  B  R  normaHs,  hasc  occurret  B  A  Axi  Cyen^  in  qusfito 
pundo  C,  mi  patet.    Nam  fie erit  CR  :^  CB. 

4.  Hinc  etiam  fequitur  fi  B  D  T,  angulus  fiat  aequalis  A  C  R^  reftam 
DT  tangere  Catenariam  in  D.  Nam  fie  fiet  in  triangulis  squiangulis  D  BT,. 
€AR;  DBrBTr:  C  A :  ARfivehuie  ajquafem  ADcurvam.Et  igitur 
per  CcroL  Prof.  i.  hujus,  DT  tangit  Catenariam. 

5.  Sequitur  etiam  fpatium  ACHD  «quari  redangulo  fub  C  A  &  AR. 
Nam  qucniam  A  YD  eft,  per  Prof.  4.  ^quale  triangulo  fub  C  A  &  (AD. 
-  B  D  =,  per  QiroL  i.  hujus  Prof.  AR-AY=)YR,  patet  propofitum. 
£tquoniam  CAdatur,  conftat  fpatium  ACHD  effe  ficut  AD  curva,  illi- 
u/que  fluxionem  H  d  ficut  D  d  fluxio  hujus. 

6.  Si  per  pundum  K,  ubi  CR  fecat  H  D,  ducs^tur  K  Z  parallek  P  H, 
reds  AC  occurrens  in  Z,  fuuMturque C £  squalis  feniifununs  i^arym  BCr 
G  Z,  erit  E  centrum  iEquilibrii  Curv«  F  A  D» 

Intdligatur fiiper FAD ereda fuperfidcs  Cylindrici  redi  ve&di  pbno  per 
PH  ad  angulos  femiredos  cum  piano  Curvae  FAD;  exponethaec  fuperfi- 
dcs momentum  Curvx  FAD  fuper  aa^e  P  H  libntt*  ejufque  fiuxid  fft 


2  4^  X  +4 dxx  +  ix*x 

'^  ^  lax  +^  ^    ^%  ax^^'  ^    ^zax-^x' 

^01XX  '\'  1X*X  . , 

4-  T        ^7^^T~>    cujus  fluens  a  x  BD  4-  a  y/  2 ax  4- x*  r^ 
^  1  ax  -{-  X 

X  ^  r7y>Ar*s:CA  K  BD  +  CBx  AD.    QjweCA)^  BP  + 

CB  %  AD:=  CqiKwam  fitttd  mkitttr,  dida^  idiperfidet  Cyliodiic«  ^}  ^<^  ^ 

•omcnto  Curvx  F  AD  fuper  axePH  libratx.    Unde  diftantia  centri  gravi-^         CiOOQIc 
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jiwCun'*  F  A  D .» puBfto  C  eft jr^y five  7  — vr* — 

4-  Kb.    Ponoob  Z  K  parallclam  AR,  eft  AD  :  BD  : :  (AR:  ZK : :) 

C  A y  BD 
eA:CZ,  undcCZ  =  — vj) — »  &  igitur  C  E  quae  per  conftruftioncm 

eft=f  BC  +  iCZ,  erit  =  r^-^^^^+iBC:  hoc  eft  Cufv« 

FAD  centrum  gravitaiis,  &  E  punftum  ex  conftruAione  dcfinitum  aequali- 
ter  diftanc  a  C ;  fed  &  in  eadem  reda  &  verfus  ea(dem  partes  Hta  funt>  ergo 
coincidunt  ilia. 

Poteft  &  coincidentia  punfti  E,  ut  fupradeterminati)  cum  centre  squilibrii» 
Prop.  J.  hujus  definite  Synthetice  (ic  oftendi.  Per  CatoL  j.  Prop.  j. 
2BAX=:AYD  +  BAx  AR.  Unde  AH +  iBAX=  (AC  H  D 
4  BA  X  AR  =  perprxced.  0»r(^/.;  ARx  CA  +  BA  x  AR:  hoc  eft 
BDxAC  +  2BAX  =  ARxCB;fiveBDxAC=:ARyCB 
-2B  AX.  UndeBDx  AC  +  ADx  BC=  (AD  x  BC  +  ARx 
CB-iBAX  =  2ADxBC-x  BAX=)  2  AD  x  AC +  2  AD 

BD  3<  AC 
xAB-iBAX.    Et  3pplicando  ad  2  A  D,  erit ',  — ^-^ —  +  i  BC 

r^r^    .    ABxAD-BAX      ^  _.    ,    ARX     ^  .  ARX    ... 
=  (A  C  Hr  j-g =)  C  A  4-  -j^'    Scd  -j^  eft  di- 

ftantia  centri  squilibril  Catenae  ivertice  A,  per  Prop.  ).  hujus  determinata> 

\RX 
AR 


ARX 

ac  proindey  fecundum  didam  Prop.  5.  C  A  +  -  eft  diftantia  pundi 


•E  i  C,  &  i  ^^  ly^  +  i  B  C,  eft  ejufdem  E  diftantia  ab  eodem  C, 
fecundum  hoc  OroL  6.  Unde  patet  duas  iftas  determinationes  pundi  E  eo» 
idemrcdderei^oniamCA  +  "XK"  ^  • — AD —  +t  BC. 

7.  Spatii  PF  ADH  centrum  gravitatis  eft  in  I,  medio punfto  reft*  CE* 

•  Cum  centrum  gravitatis  fluxionis  ipfius  A  D,  five  Drf  &  F/,  dupk)  mapis 
'.difteti  PHquam  centrum ^vitatis  fluxionis  ipfius  ACHD  fiveDHl^rf 

•  AFPff,  &  DT^^F/x  AC  datam,    aequakD^/AH  +  F/;>P 
patet  &  fluentis  FAD  centrum  giavitatis  E  dupto  magis  diftare  4  PH, 

ri  fluentis  PF  ADH  centrum  I.    Sed  libet  propofitum  aliter  &  ad  mo- 
fuperiorum  oftendere. 
IntcUigatur  fupra  figura  P  F  A  D  H  eredus  Cylindricus  redus  &  rcfo- 
*du$  piano  per  P  H  tranfeunte>  tvm  phno  baieos  an^um  femirediun  coixk 
prcheodence ;  exponet  iftud  foUdum  momentum  ^gaax  PF  ADH  hpet 
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flzePHlibratx:  hajufque  (blidi  five  praedidi  momend  fluxio  (fblida  nempe 
erefta  fuper  P  ^  ff  &  H  D  dh)  producitur^  fi  momentum  fluxionis>  five 
floxio. momenti  ipuus  A  D>  ducatur  in  i  A  C  datam.  Nam  per  CwoU  5.  hu- 
jus  ?rof.  H  D  ^ A  =  D  ^  X  AC :  Quare  ipfum  momentum  fluens  produci* 
tur  ducendo  momentum  Curvae  FAD  re4>e£hi  axis  P  H,  fuperiore  CoroU 
dctaminatum,  nempe  CAxBD  +  CBxAD,  inj  AC ;  eritque  pro- 
inderAC  x  AC  x  BD  +  {  ACx  CBx  AD.  Adeoque  fi  hoc  appUce- 
tur  ad  figuram  libratam  P  F  A  D  H  five  i  C  A  X  A  D,  per  hujus  Prof.  Co' 
roL  5.  het  diftantia  centri  gravitatis  figure  PFADHab  axe  PH  = 

d xflj —  +  4  C  B  =)  dimidiae  reftae  C  E  fuperius  determinat«., 

8.  Si  per  N  punftum  ubi  DT  tangens  Catenariam  in  D,  fecat  A  R,  du- 
catur reoa  paralleh  ipfi  B  C,  Occurrens  reftx  per  E  ad  AR  parallelae  in 
O ;  terit  O  centrum  ^vitatis  Curvae  AD.  Nam  per  Carol.  6.  centrum  gra- 
vitatis curvx  AD  eft  in  reda  E O,  feddemonftrabitur  illud  effe  in  NO  reda, 
&  proinde  erit  ipfum  O  pundum.  Intellieatur  D  A  librari  circa  HL  axem; 
hujus  momentum  eft  curva  D  A  duda  in  cuftantiam  centri  gravitatis  ab  H  L : 
&  ejus  proinde  fluxio  =  DAxHA(HAeft  fluxio  difbuitiae  axis  libratio- 


AX 


nis  ^  gravitatb  centro)  =  y/'24;r-fir*x       — ^~^^^  =  ^^  Acpro- 

^  Z  A  X  '^  X 

indc  ipfiim  momentum  CiuYae  gravis  DA  circa  axem  HL  libratas  =4 a:* 
£t  i^tur  diftantia  centri  gravitatis  ab  eodem  axe  eft  ^  ;^  applicata  ad  A  D» 

A  C  X  D  Y 
five vp •    Sed  quia  D  T  tangit  Catenarian^  per  CcroL  4.  hujus  Prop% 

angulus  BDT  five  DN  Y  =  ACR,  &  anguli  ad  A  &  Y  font  redi,  quare 
intriangulis^quiangulisRAC,  DYN;  RA  :  AC: :  D  Y  :  Y  N.  Undc 

A  C  X  D  Y 
Y  N  ^= ^-"x ^  hoc  eft  Y  N  eft  diftantia  centri  gravitatis  Catenae  AD 

^  axe  HL)  five  centrum  praedidum  eft  in  reda  N  O. 

9.  Si  foper  I  ducatur  reda  ad  AR  paralleh,  redae  O N  produdae  occur- 
rens in  W,  eritW  centrum  gravitatis  fpatii  ACHD.  Nam  per  OnroL  7. 
centrum  gravitatis  fpatii  ACHD  eft  in  reda  I W,  fed  ut  mox  oftendetur, 
eft  in  N  W,  &  proinde  eft  ipfimi  W  pundum.  Eodem  enim  modo,  quo  in 
CmL  [M^ced.  fluxio  momenti  Ipatii  ACHD  circa  HL  librati  oftenditiu* 

effe  A  C  H  D  x  H  A  =  A  C  x  A  D  x  H  A  =  4  ;c  '^i/Tnx  +  x » 


ax 


—  =  4  4  jr.   Ac  proinde  ipfom  momentum  foatii  ACHD 
i/iax  -^r  X X  ^  ^ 

circa  axem  H  L  librati,  aequale  eft  fluenti  cujus  azxtik  Fluxio,  hoc  eft  ipfi 

-m^x.  Hoc  igitur  apriicatum  ad  ipfom  fpatium  ACHD  five  4  x  V  i^-v^r*'' 
Vol  L  ~H  dat 
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dat  diflantiam  ccntri  gravitatis  ^atii  ACHDabHL=' 

ACxDY     ^,^,           inr    /ixrvT      ACxDY     ^ 
= g-^X .    Sed  Gttp/.  praced.  oiten&  eft  YN  =  — j^x •    Et 

%itar  centrum  gravitatis  fpatii  A  C  H  D  eft  in  N  W,  Atque  ex  duobus  hifce 
ultinrn  CoroL  invenitur  centrum  gravitatis  cujufvis  portionis  Catenae  etiam- 
ad  verticem  A  non  pcrtingentis :  vel  cujufvis  Ipatii  Catenariae  pcntione  qua- 
vis>  &  aliis  rcftis  prxter  praedidas  comprehenfi. 

lo,  Hinc  meufiiranturfuoerficifis  &  fblidagenita  rotatione  Catenae  aut  fpatii 
£ub  ilia  &  reftis  comprehenn,  circa  axes  datos.  Nam  fieura  rotadone  genita 
squatury  uti  vtilgo  notum,  figure  rotatae  dudae  in  periweriam  ^  centro  gra- 
vitatis inter  rotandum  percurfam>  etiam  datam  cum  detur  illius  radius  hve^ 
diftantia  centri  gravitatis  ab axe  dato.    Sic  (i  Catena  AD  rotetur  circa  axeiii^ 

A  B,.  —  AN  eft  peripheria^  centro  gravitatis  O  percurfs^  C—  denotat  rati- 

onem  peripheriae  circuli  ad  femidiametrum)  adeoque  fuperfides  rotatione  Ca^ 

tcnae  AD  genita  =  (—  x  AN  x  AD=)  —  x  AN  x  AR.  Hoccft^ 
f  f 

drculus  cujus  radius  poteft  duplom  redat^lum  R  AN^  arauabitur  fuperfi-^ 

ciei  i  Catenae  A  D  rotatione  circa  axem  A  B  genitae.  Pari  toooo  fblidum  geni-^ 

turn  rotaticMie  fpatii  ACHD  circa  AC^  aequak  oftendetur  Cylindro  cujus. 

bafis  eft  praecUAus  circulus>  aitttudo vero  aec|ualis  AC  Similkeiq;  fuperfides- 

&  fblida>  ex  rotatione  harum  figurarum  circa  alios  quofvis  datos  axes  fad*^ 

menfurantur.    Nam  dato  centro  gravitate  haec  non  latebunt. 

the  Ammsd^r^      2.  Q^ae  in  Animadverfione  adnoflras  de  Catenaria  Demonflrationes  obji-^ 
fiyy  •/  •  •  •  •  •  •  cit  Anonymus,  .ASt^l^f.M.  Feb*  A.  1699.  font  haec ;  Quod  rem  ab  aliis  jam 

D.  ^egory. ''  ^^  feptenniiun  inventam  &  pubHce  expofitvit  demonftrare  aggreffus  fiai» 
N. i\9.  ^4I9.  modo  quodam  mco.    Ita quidem  eft;  Qiiid  vero  hie  redargueMum  fit  nott 
Pec.  Ad.  1699'  ^pj^     Cekberrimi  viri  Hu^gmmj  UAmtimy  &  BermtdliHs,  plurimas  Catena- 
riae  pmprietates  detexerunt>  &  ediderunr>  at  non  demonftrarunt  :  Ego  quod^ 
fofcqM,  dcfflonflrationes  pertexui. 

Sed  an  res  haec  (nempe  Catenariae  Natura  &  proprietates  primariae)  ab  aliis 
iwenta  &  puWice  expofita  fiiit?  Certe  ifla  Catenariae  proprictas,  Or^L  6. 
Prtf*  z.  aliis  indida  eft  penitus  ante  editas  hafce  dennonftratiot^ :  Cum  ta* 
men  fit  ni  &llor  inter  primarias  illius  proprietates^  &  omnium  loi^  utiliflima^ 
&  ad  vitae  communis  ufus  facillime  reducenda.  Ab  omoi  aevo,  ina^lificiis  pub- 
licis  Fomices  arcufque  tam  ad  finnitatem  quam  pulchritudinem  adhibuerunt 
Archite&ii  Q^ialis  taafien  fit  Fomids  figuntl^itima  adufque  editas  noftras  de-^ 
monftrationes  ignoratum  eft*. 
Primum  autem  quod  reprehendat  invenit^  quod  quaedam  ex  Aiechd^ 
^..^  nkis  conflare  dixerim^    quae   diflindius   enuntiare   atque    etiam  applicare 

eperae  pretium  fiiiflfe  ait»  £^  qui  Geometns  demonftranda  Tneoro- 
noa  qusdam  fufceperam)    omm  mioucim  exequenda  noo.  credebam*.  ^ 
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Terum  ut  jiumadverfiri  gratum  faciam»  Lemma  iftud  (Pr^.  i.)  detXiontbrS^ 
cum  diftindius  enuntiare  nequeam^  quam  eft  ha£tenus  fadum  in  hxc  verba. 

Potemut  tres  in  aqmlibrh  fopta  tandtm  hub^tt  rutionem  cttm  rtSis  tribus  ad 
j^armn  dtnRmiS  fonfiitlUy  vel  in  dao  Aiffdo  inclinatisy  a  m$^uo  occurfu  tcr^ 
minmis. 

Puta  fi  potcntisB  tres  trahentes,  in4)ellentes  vd  utcunque  agcntes,  feomdum     rtg.  ^. 
rcftas  PA,  P  B,  PC  fint  in  i5Equilibrio ;  &  inclinentur  ad  has  dirediones  tres 
xeftx  EF,  FD,  DE,  in  angulo  quovis  dato,  hoc  eft  fi  anguU  EAP,  FBP^ 
DCP,  fuerint  aquales,  dico  potentias  A,  B,  &  C,  effe  inter  fe  ut  redx 
FE,  FD  &DE. 

J>roducanturre<a«AP,  BP,  CPinG,  H&K. 

In  Quadrilatero  F  A  B  P,  cum  Angulus  extemus  E  A  P  fit j  ex  Hypothefi^ 
«qualis  intemo  & oppofito  PBF,  erunt  intemi  duo  oppofiti  F  AP,  &  FBP 
equates  duobusredis;  cumqueomnes  quatuor  intemi  quatuor  redis  xquen- 
nm  erunt  reliqui  duo  F  &  A  P  B  in  eodem  quadrflatero  of©ofiti,  duobus  re* 
dis  etiam  acquales,  Sed  A P'B  &  B PG  efficiunt  duos  reaos,  &  igitur  an- 
guhis  F  eft  «qualis  angulo  B  P  G.  Similiter  oftendentur  D  &  B  P  K  axjua- 
Is,  itemE&  APK. 

Quoniam  tres  Potentix  funt  in  ^quilibrio,  funt  immotae,  &  igitur  earum 
•qusefibet  pro  Hypomochlio  haberi  poteft  reliquarum  du^rum  refpedu  qux  in 
^uilibrio  manent.  Si  B  habeatur  pro  Hypomochlio,  per  Mechanica  mtiffi- 
mnm  Tbearema^  Potentia  A  eft  ad  Potentiam  Q  ficut  (inus  Anguli  B  P  K,  ad 
iinum  Anguli  BPG,  hoc  eft  finus  Anguli  D  ad  finum  Anguli  F,  hoc  eft  reda 
'FE  ad  rcOTm  D E.  Rurfiispofito  C  Hypomoehlio,  potentia  A  eft  ad  po* 
tentiam  B,  ut  finus  Anguli  CPH  ad  finum  Anguli  CPG,  five  finus  Anguli 
BPKadiiBumAn^  APK,  hoc  eft  finus  Anguli  D  ad  finum  Anguli  E, 
hoc  eft  ut  te<5h  FE  ad  redam  FD.  Tres  igitur  Pdtentiae  A,  B,  &  C,  funt 
utredaeFE,  FD,  &DE.    Q.  E.  D. 

De  Applicatione  hujus  Jjantmis  Mechamci  nunc  ^endutn*  Si  concipiatur  %•  <^ 
(ut  fiipra-^iidum  TVp/.  i.)  lineols  ^D  gravitas  abfohita  per^Dexpofita,  in 
ejus  centre  gravitatis  M  coUeda,  &  grave  hoc  fecundum  diredionem  MF  ad 
WD  normakm  vi  gravitatis  fus  defcendere  \  Potentia  lecundum  MD  trahens 
qu2  in  ^uilibfio  eft  cum  prasdido  gravi>  per  piannifliim  Jjemma^  eft  ad 
qus  momentum  five  potentiam  trahentem  fecundum  MF>  ficut  /  D  ad  / ^ 
Kam  Angulus  ^T>d^  quo  D  /  inclinatur  ad  MD^  asqualis  eft  angulo  dt¥y 
'quoW/^incUnatur  ad  MF;  t/^.uterque  c(Mn[Jementum anguli ^  ad  itdum. 
Atque  hoc  edam  obdnet,  ^mokoaxtjlmmadverfircy  fi  ut  in  vySbgrnAfechof^a, 
pnnliAum  ^ve,  piano  AlF  incumbent,  intfipofita  jtrochlea  al  M,  traha- 
tur  ab  alio  grave  iph  MP  incumbente;  Erit  hoc  ad illud  ficut  -D  J^  ad  ^  /. 

Quod  fi,  reliouis  manentibus,  modus  applicationis  harum  poteatiarum  mu*** 
^mur,  ka  ut  ad  ttexilis  linear  ^D,  cujus^xtr^num  i/immotuin,pun^um  medi« 
•iimM:{^p]icetur  pondus  fecundum  M  F  vires  excrens  quippe  arcum  centro 
t4  Fi^a M,  in defcenfu defcripturum :  Erit  ponderis  hujus  vis>  ^  flexikm 
4iasam redam adM  incurvandam,  infinitt  FeQ)edu  vis  fuse  grafvitsds  aUbhi* 
tx;  &  vis  fecundum  MDtrahem  ad  mododefcriptamincurvadonemimpedi-* 
<adamitquifita>  erianvinfinita  ififpcdu.cjus  quag  ptiusicquirdytturad  pQodusl^ed  by  OoOqIc 

H  X  '  ia  ^ 


C  52  ) 

in  piano  M  F  fuftinendum.  Adeo  ut  Potential  quae  in  priorc  applicationiis 
modo  exponebantur  per  ^/>  /  D,  nunc  exponendas  veniant  per  infinite  ma- 
jores  prioribus  prcportionales  :  Nam  ut  prius  pcndus  M  trahit  fecundum  di- 
reftionem  M F,  &  Potentia  illud  fuftinens  fecundum  M  D;  &  haec  duo  efle 
in  aequilibrio  ex  partium  Catenae  quiete  conftat.  Eadem  ipitur  manebit  harura 
ratio  quae  prius  merat.  Sed  caula  quae  lincam  flexilem  ^D  (cujus  extrcmum 
d  immotum,  cujufque  medio  pundo  M  applicatur  grave  infinite  quidem  par- 
vum,  fed  cujus  vires  per  hunc  applicationis  modum  infinite  majores  reddun- 
tur,  &  proinde  in  Atinoiiverfiris  Phrafi  aflignabiles  fiunt)  in  redam  extendit, 
eft  Catenae  D  A  gravitas  quae  eft  ipfius  longitudini  proportionalis.  Hxc  ergo 
eft  ad  conftantem  &  aflignabilem  a  (conftanti  fed  inaflignabili  dl  proportiona- 
lem)  ut  D  J^,.  ad  ^^.  Atque  fie  .Ammadverfiri  patere  credo  veram  condufio- 
nem  abfque  affumptis  erroneis  fuiffe  probatam. 

Xbi  Ms^itMuTM  XIV.  Sit  A  C  F  Semicirculus,  cuius  Diameter  eft  A  F,  A  D  E  Curva  Ge- 
iJ^limZ'  hZ^  ometriceirrationalis,,  cinus ordinatim applicata  BD,  fecat  Semicirculum  in C. 
tittsk  hMr.  J.  Quantitates  vero  fie deugnentur ;  Diameter  A F  =  2 4,  abfcifia  A B  =  n  Ar- 
^'toI*.  *^*'  cus  A  C  =  'Wj  ordinata  BD=  *  :  fitque  z^  =  tv.j  aequatio  generaus  ex- 
Scpt.  An.  1^97.  primens  naturas  Curvarum  Geometrice  irrationalium  A  D  E,  in  qua  r  deno-^ 
^'  41^  tat  qyantitatem  quamlibec  datam  &  decerminatam>  &  n  exponentem  indefinL- 
turn  quantitatis  indeterminatae  jr«    Dico  Aream 

AB.I>  =  -^^-^  -?«  +  «^  ^rj^jj*^=^^y  J^ 
t  »  r  ^'  +  r  a'  ^A  X2»— i  ,  ah  %  im-  z 

"T^TfiT^""'  +  — ~— ^"^ -^  — — — ^'"^^ 

.4Cxi»-5,    ^4Dx2«-7        ^,4Ex2»-9 

+  &c. 

De  hac  Scrie  Infinita  haec  funt  notanda:    (r.)  Quod  Literae  majufcutr 

A,  B,  C,  D,  E,  &c.    defignent  coeffidentes  Terminorum  ipfis  immediate 

J     .          rt     A                znra^  -{-Tit*                   4Ax  2x1-1 
eraecedentium)  icil.  A  = . r — >  B  •z=: , 

C  = -J  Sc  fie  forro.    (2>)  Quod  fi  eiqwncns  »  fit  numerus 

itit^er  &  pofitivus>  aut  nihilo  aequalis^  vel  etiam  fi  2. ;»  fit  numerus  impar, 
tumQuadratura  fpatii  ABD  exhibeatur  per  Quantitatem  finitam;  ferie  in  hk 
cafibus abrumpente.  (j.)  Q^od  ^defignet  Terminum  ultimo  abrumpcntcm. 
(4O  Quod  omnes  iDae  Figurae  in  quibus  Series  abrumpitur,  habeant  unam  por^- 
tionem  Geometrice  Qpadcabikmjt  €xip&  Serie  facillimeafligQabilem:  Nuxur 

I  T 

wmficapiatur^tflajr  =:Tf  "^^X  »  j.+  fj  "^'j   lait  Huic  aBfcif&  j 
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competem  Aita  Geometiice  Qpadrabilis*    (5^.)  C^odfblmTennknisIrratio* 
nalis  V'  i  ^7  -77  in  Terminos  ipfum  fequentes  fit  multiplicandus. 


YA 


Extmflam  i.]  Sit  *  =  v,  quiain  hoc  cafu  r  =  i, »  =  o,  ideo  11  jp* 

eft  Tenninus  ukimo  abrumpens>  quare  9  =  4^   unde  ABD=:z/jr-49 

+  ^  -v/  2  ^7  -7  :  &  proinde  fi  (per  Not.  4.)  capiatiir  Abfciila  v  =  4^  id 
eft,  fi  ordinata  tranfeat  per  Circuli  Centrum,  erit  portio  huic  competens  Geo- 
mecrice  Qiadrabilis,  fell.  Area  =  44,  ideftKadiiy  Quadrato* 

Exemfbtm  2.]  Sit  *  =    •'j  quia  in  hoc  cafu  r  =  —  »    »  ==   i ,    idea 

4uraa  -^^  raa  -  ^ 

- — n"   Y' — '  eft  tenninus  ultimo  ahrumpen$x  quare  ^f  =  ^   >  un* 

de  ABD  =  -^-  -  III'^-J'+JJ  ^  14J  ^y\  8c  pioindc  fi  (per 

A^.  4.)  capiatur  jf  =  '^•^ — ,  eat  huic  ab(cii&  competeas  Area  Geome- 

trice Qiiadrabilis,  fcil.  Area  =  ^  i^TT"  -  H*  x  ^i^'  +  ^*. 

fjrmp^m ^.l    Sit*  •=  —^5  in  hoc  cafa  r  .=  — »  »  =  2>  ide» 

4Ax  2»- 1  A  ^       .  t  .         t  J**        J 

• —  _    — j""*^eftTermmus  ultimo  abnmipens,  ogoj  =  --;  unde 


per  ftriem  mfinitam  ent  ABD  =  — ^ ^ a^,  ^ 

iOi^y^yy^  &  proinde  fi  (per  Nat.^.)  capiatur/  =   ^  -^- —  erit  ahfdflx 

2 

competens  Area  Geometrice  Qjiadrabilis  :  fciL  Area     ^       i^l 

Sfccmdo7\  Sit  AC F  Parabola,  cujus  Axis  AE,  vertac  A,  &  latus  reftum 
BA.  Sitque  ADG  Curvs^ Geometrice  irrationalis,  cujus  ordinadm  appUcar  Ttg,^^. 
ta  BD  fecat  Parabolam  in  C.  Et  vocetur  abfcifla  AB  =7,  Oidinata  BD  is  *, 
Arcus  Parabolicus  A€  =  z/,^  Sitque  aequatio  generahs)  exprimens  Naturas 
Ihfinitarum  Curvarum  irrationalium,  h«c,  Zc=rttT',  mquardenotat 
Qpantitatcm  datam  &  determinatam,  &  n  exponentem  mdefioitum  Qyantita-  ^^  GoOqIc 
toindewnninatagj^.    DicoAreanir  .    -^    ^  AB1>  o 


,  I  I        -I  H  I  r      ■  .    ■  I  .11  m  ■      I 


•—I     -. 


n^  1        ^  »-2-^  «-^         -^ 


4  A  X    2  «  -  I 

t"  — *  H ' =  T-— J 

»+  &C. 


De  hac  Serie  haec  fiint  notanda :  ^i  .^  Quod  Literae  imjufculae.  A,  B,  C,  &c. 
denotent  coeffkientes  terminorum  ipfis  pracedentium.  (2)  Quod  ii  exponens 
n  fit  integer  pofitivus  aut  nihilo  aequalis»  aut  etianrii  in  fit  numeris  impar>  turn 
Quadratura  exhibeatur  per  numerum  tenninorum  finitumj  Serie  ki  his  cafibus 
«bmmpenre.  <;0  C^od  +  f  fit  ^qualis  ukimotermmoabrumpenti.  (4.)  Quod 

ex  terminis  Quantitatem  -%/  ^  ^7  +  r^  multiplicantibus  ultimo  danimpens 
fitduplictodus*  (5.)  Qjod  omnes  illas  Figurae,  in  quibus  ireft  nunenis  in- 
^Iger  pofitivus  &  impar,  vel  generalius^  cmnes  ills  fieui^  in  quibus  ulti- 
mi^  terminus  abrumpens  habet  fignum  afiirmativum  ku  ^,  hab^uit  unam 
poil;|pnem  Geofii^ce  QMdiabiem>  &  ex  t{^a  ferie  facile  aStgnabSeiib  fu- 
miendo  abfciflam,  ut  in  Not.  4.  prxcedentis  feriei. 

ExMflsPH  I.]  Sit « 1=:  t/>  quia  inlioc  cafu  r  =:  i,  »  =  o,  ideo  terminus 

ra       ^ 

iikino^irun^)enseft  -  ~7        ^^^^^irV^ Jf"'  ^^^  •+  f  =  -  —  (per 

n  •J"  2  X  If  "T"  J\  2 

JVir.  J.)  &quiain  hoc'cafu eft  terminus idtimo  abrumpens,  idco  -  ^ 


dl  iddffins  tttminus  in  y^  2  4^  ^^-j^y  mukiplicandus^  (per  iVft^.  4.)  Adeo 

2 
E;^<»5f^^  2^  Sit '«i=-^  quia  in  hoc  cafu  r=  ideo  tcr- 

raa  x  2»  +  ^  a 

minus  ultimo  abrumpens  eft  ^^^  .  ^  x  ir+^  '"'^'  ~  T*  "°^ 

^  ;s  — ^  &  ^  ukimus  tttmimis  in  y^  2  4;  ^-^f;;  muldpUcandus ;  adeoque 

j;.  Digitized  by  VnCJS^lC 
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piatur/  =    t/~,eritAita  competes  hmcAhfciife^ 

bilis,  fciL  Area  =:  —  y/:  y^TT*  +  —  X  5  ^  -   W  — • 

Tcrtw.2  Sit  ACF  femidrculus,  ADE  Curva  Geometrice  irrationalis,  cujus  N.  i3<.  ^.  7l^s 
oodinadm  applicata  B  D  fecat  femicirculum  in  C  Qpantitates  vero  defignen-     *%*  4^ 
turutprius,  fciL  Diameter  AF=  24.  Abfcifla  A  B  =^,  Arcus  AC  =Vj 
Ordinata  BD  =  *;  fitque  *  =  r  v  '^^  iEquatio  expnmens  Naturas  Cui> 
mum  AI>£,  ki  qua  r  denotat  quaimtatem  quamlibet  datam  &  detennina- 
tam,  &»  expanentcm  indcfimtum  quantitaris  indctcrmiDatag  jr>    DicoAream^ 

.4CX2»-5  .4DXZ»-7  ,4Exi/i-p  - 

2  r  4^  2r4*X2if  +  i  4'Ax2;i-i 

4MBX2»-}  4*Cx2;r-5 

De  hoc  Theoreimte  haw:  funt  notanda  5  (i.)  Qpod  componanir  ex  dua^- 
Bus  fcriebus  infinitis>   quarum  prior  (figno  +  conncxa^  multiplicatur  io^ 
9^  laj  -^ 'J  termini  autcm  poftericn^  (fiffK>  -  affcdi)  fiint  abfiJuti. 
(^0  Qiwrf  in  priori  ferie  litera  majufcidx,  A,  B,  C,  D,  E,  &c.  defigncnt 
coefficieKtes  termkiorum  ipfis  refpeftive  pracolentiiunj  nee  non  in  polfcriori 
coflcm  obtincant  valones,  quos  in  priori.     (5.^  Qjiod  Qpadratura  cxhibeatur 
per  quantitatem  finitam,  quando  »  eft  numerus  int^er  poddvus^  aut  nihib  - 
^qusuis>  vel  eriam  (i  2  »  fit  numerus  impart  nam  in  his  cafibus  utraque  Sc- 
ries alnumpttuf.     (^.)  Qjiod  2  ^  fit  aequdis  ultimo  termino  abrumpend  prio- 
ns Scriei. 


V  I  . 

Exmfbtm  1.)  Sit  *  = .    Q^in  hoc  caTuxicro^rs — 9  ideoerit 

4  4- 

-tea  ABD  =  ^-?^! z;»  +  2t;V2  4^-j^  -24^.    OroLJnte-- 

gra  figura  A  F  E  eft  awjualis  dupio  Qjiadratc  cujus  Latus  eft  ACF,  dcm-- 

jy*  diamctriQiiadrato. .  {^  ] 


(50 


ExifffUm  2.]  Sit  «»  =  ^^r^  quia  hoc  in  cafu  iv  s  i,  r  =  — 79  ida> 


•  '  x/*  .  I 

Exetnpl.  5.]   Sit  <i  =  ^^ — - ,  quoniam  inJioc  cafo  «  =  At  r  =  — p, 

y  '  *!/ *  

ideo  erit  Area  A  B D   =  -^  — —   -  i  •'*'  *   '^  ^  ^  ^  ^y  ^  y*  x 

944^4         3         27  4        18  J 

T^#  ^MtirstHU  XV.  Efto  ONF  CurVa  LOgarithmica,  cujus  Afymptotos  A  R,  in  qua 
mi!k'c^^%  tale  fumatur punftum  A,  ut  ejus  prima  ordinata  A  O  lit  fubtangenti  (eu  uni- 
Mr.  J.  Craig,  tati  aequalis :  Quaeritur  (patium  Curvilineum  A  O  N  M  a  duabus  ordinatis 
Od.'^An'i/d  AO,  MN,  Abfcifla  AM,  &  Curva  L(^arithmica  O N  comprelienfum. 
ii^.  4j.  '  '  Ex  O  ducatur  OE  ad  AM  paraHela,  &  fecans  M  N  in  E;  dico  quod 
redlangulum  <x  fegmontis  M  E,  E  N  fit  aequale  fpatio  quaifito. 

Demanfiratio.']  Vocetur  Ordinata  MN,  ^;  fubtangens  AO  feu  M  E,  / : 
&  -ad  axem  AR  conftruatur  alia  Curva  HGE,  cujus  squatio  zsz,=z  x\ 
•  ubi  ejus  ordinata  G  M  =  a:;  dico  quod  fit  quadratrix  Logarithmicx  juxta 
Methodi  mes  fundamentum;  fcil.  ejus  fubnormalis  eft  x^^ttliwx  hujus  Ordi- 
-nats  squalis  :  ut  ex  calculo  iftius  Methodi  patebit :  Ergo  (juxta  alibi  a  me 
cxpofita)  fi  ad  G  ducatur  G  C  perpendicukris  &  xqualis  Uneae  G  M,  n^ 
non  HD  paralkk  ad  GC>  &  lineis  GM>  CM  occurrensin  B  &  D;  eric 
trapezium  GBDC  =  AONM.  Sed  GBDC  =  CMC  -  BMD  = 
f;v^-iBMf=SZ  -iHA^;  fed  HA  =  y/ 2  AO^ex  naturaCur^ 

vaiHGQ^  er^GBDC=  SZ-AO^  =  AOx  MN^-Tao"^ 

=  AOx  M~N*^rAO  =  MEx  MN-ME=ME  x  ENj  Ergo 
etiamAONM  =  MEx  EN.    Q.  E.  D. 

t^d^^^'  '*     XVI.  I.  By  the  Equable  Evolution  of  a  Circle,  I  mean  fuch  a  gradual 
ib9  Cmroi'jJ'^  appitwch  of  its  Pcripheiy  to  Reditude,  as  that  aU  its  Parts  do  together,  and 
^'^J^riJll'^  equally,  evolve  or  unbend;  or  (o  that  the  fime  Line  becomes  lucceffively 
hi!rrT.T.\  a  Icfi  and  lefs  Arc  of  a  reciprocally  greater  Circle. 
N.lia^'445• 

Jaa^An.  1700.      2.  Let  AH  K  A  be  the  Periphery  of  a  Circle,  AE  a  Tangent  to  the  Point 

'X«  44.        ^^  L^  ^  Circular  Line  be  fuppos'd,  cut  or  divided  at  A,  and  then  to  unbend 

(like  a'Spring),  its  upper  end  remaining  fixt  to  its  Tangent  A  £,  whilft  the 

•other  J 
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whcr  parts  do  equally  evolve  or  ejctend  themfelves  thro'  all  the  degrees  of  left 
Curvature  (as  in  ABD,  AMC,  Sec.)  till  they  become  freight  in  coinci- 
ileoce  with  the  Tangent  AE. 

z.  Let  A  M  C  be  the  Evolving  Curve  in  any  middle  pofition  between  its 
firft  aixl  laft.  Join  the  fixt  end  A,  and  the  moving  end  C,  by  the  Chord- 
line  AC,  interleaing  the  firft  Circle  at  H.  I  fay,  that  AMC  is  a  like 
S^ment  to  A»  H,  cut  oiF  in  the  firft  Circle  by  the  Chord  AH.  For>  by  the  ^ 
Suppofition,  AMC  is  the  Arc  of  a  Circle,  having  AE  a  Tangent  com- 
inon  both  to  it  and  A  »  H,  and  both  Arcs  are  tenninated  in  the  fame  Right- 
Line  AC.  ^ 

4.  Hence  the  Curve  ADCE  (dcfcrib'd  by  the  moving  end  of  the  Peri- 
phery in  its  Evolution)  may  be  thus  conftruded.  Let  the  Circle  A  H  K  A 
oeby  Bifedions  divided  into  any  number  of  equal  Parts.  Let  H  be  one  of 
the  Points  of  fuch  divifion.  Then  fay,  ^s  the  Number  of  equal  Parts  in  the 
Arc  A  »  H,  is  to  the  Number  of  Parts  in,  the  whole  Periphery  A  H  K  A ;  fo 
is  the  Chord  AH,  to  a  fourth  Line,  which  let  be  A C  in  A  H  produced.  So 
isCapwnt  in  the  Curve  ADCE.  ^ 

^.Dem.  Upon  AC  deicribe  AMC,  an  Arc  like  to  the  Arc  A»H.  Whence 
AH :  AC : :  A  «  H :  AMC.  But  by  conftmdion,  AH :  AC : :  A  «  H :  Periph, 
A  H  K  A,  therefore  is  the  Arc  AMC  equal  to  the  whole  Periphery  A  H  K  A, 
and  like  to  the  Arc  A«  H.  Confequently  AMC  reprefents  the  Evolving  Pe- 
riphery, in  a  Pofition  like  to  the  Arc  A  «H,  and  C  is  the  defcribing  P<^t. 

6.  After  the  &ne  manner  may  be  found  other  Points,  thro*  which  the 
Curve  may  be  drawn.  But  here  (as  in  the  old  QHodratrix  of  DmofiratHs)  the 
Point  E  cannot  be  precifely  determined,  but  the  Curve  may  be  brought  (o 
near  it,  that  its  flexure  or  tendency  will  fo  lead  to  the  Point  E,  that  A  E  ftiall 
be  near  enough  to  the  truth  for  common  Ufes. 

7-  Suppoung  the  Point  E  found,  a  Tangent  to  any  point  of  the  Curve 
may  be  (uuwn  :  and  fuppofing  a  Tangent  drawn,  the  pomt  E  may  be  deter- 
mined^ the  property  otthe  Tangent  oeing  this,  that  fuppofing  RT  a  Tan- 
gent to  the  Point  C,  and  C  A,  CE,  drawn  fix)m  C  to  each  end  of  the  refti- 
fy'd  Circle,  the  Ai^le  ACT  (the  lefler  Angle  that  AC  makes  with  the 
Tangent^  is  equal  to  A^C  E  the  Angle  nwde  by  the  two  Lines  drawn 
ntxn  C. 

8.  Let  ^  be  a  point  in  the  Quadratrix  indefinitely  near  to  C ;  and  draw  Kc 
inter&ding  AHK A  in  hy  and  AMC  in  <?.  To  A  ^as  s^ Chord,  draw  the 
Arc  Km^y  likeimto  the  Arc  Knh.  To  the  point  C  of  the  Arc  AMCdraw 
tbe'nmcentCLrrAE,  and  joynLA:  fo  is  0  C  an  indefinitely  little  par- 
tide  of  &  Arc  coincident  with  its  Tai^ent. 

9.  Becaufe  ofthe like  Segments  A »^A,  AM^A,  AwrA,asChordAr, 
to  Chord  Aoy  fo  is  Arc  Amc  (=AMC),  to  Arc  KMo.  Or,  Kci 
Ao  :  :  Amc  (=AMC)  :  AM^.  And  dividing,  A^-A^(=^^): 
A0  :  :  AmC'-A'^0(=:Co)  :AM^:  That  isy  co :  A0  :  :  Coi 
A M  ^,  and  altematdy,  c 0 :  C 0  i  :  A 0  :  AM  0.  Put  A C  for  A <?,  and 
AMC  for  A  M^  as  differing  infinitely  little^  and  then  *tis  ^  <>:  C  ^ : :  AC: 

AMC.    Bmhy  ctm/h-HlHon  CLz=AE  =  AMC,   whence co  ;  Co  1 1  C^r\i^r^]o 
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AC:  C  L)  and  the  Angle  L  C  A  r=  C  «  r>  (ochting  infinitdy  near  t<y 
A  C,  is  therefore  paralkl  to  it.^  And  therefore  C^r,  A  C  L,  are  like  Tri* 
angl^. 

lo.  Becaufe of  CL=:AE,  Angle  E AC  =  LC A,  (CL  and  E A  be- 
ing Tangents  to  the  two  ends  ofthe&me  Circular  Arch  AMC>  make  equal 
Angles  with  its  Chord  A  C)  and  A  C  common  to  both*  the  Triangles  EAC> 
and  ACL,  are  like  and  eaual :  therefore  are  aU  three  CoCy  ACL,  EAC,  like 
Triangles.  Whence  it  toBows,  That  the  Angle  ACE  (in  the  Triangle 
EAC)  is  equal  to  the  Angle  «cC  inthe  Triangle  ^r^C)  hm  «rC  =  ACT 
becaufe  ^  c  ainl  A  C  are  parallel;  thcwforc  the  Angle  A  C  E  =  A  C  T^ 
Q.  £.  D. 

tht  Dimtvfions       XVII.  In  Epiftola  quadam  mea  (Ofer.  Mathem.  Yd.  IIL)  inter  alias  meas 
•fm  Sphere  M»i  Mcthodos  (quious  in  Tetragc^iiiinis  utor)  occurrunt  hx  duae ;  quarum  ake- 
w2  ^iTo.    ram  appeUo  Methodum  Qmvolmwms  &  Evolmioms ;  alteram,  Methodum  Cow- 
Wallis  ^.i6i.flicatioms  &  Explkatiems.    QiKffum  ope  oftendo  (turn  aliarum  Figurarum, 
l!ar7Xn.i7oo.  tum  fpeciatira)  Cydoidis  dimetiends  quis  fit  okxIus  omnium  fimphcidimus^ 
Simili  Artificio  coUigetur,  tota  Sphsras  cum  Cylindro  coUatio :  Quod  fibi 
Monumentum  fecit  Archimedes. 
r^,  4^  Quippe  fi  ad  Bafin  P  (Peripheric  Circuli  a^qualem)  fumatur  altitude  R 

(xqualis  Radio^  fiet  Parallek^nunmum  Kedangulum  =:  K  P.  Quod  ex  mi- 
nutis  Parallelogrammis  soue  akis,  numero  infinitis,  (juxta  receptam  Metho- 
dum Indivifibilium)  conflatum  intelligatur.  Quorum  fi  omnes  vertices  intd- 
^X*  A6.  ligantur  in  unicum  pundura  contrahi,  quo  ex  lUis  minutis  ParaBek)grammis 
totidem  fiant  Triangula  fuper  eifdem  Bsuibus  sque  alta;  (inguh  Cngubrum^. 
adeoque  omnia  onmium,  dimidia;  (curvata  Bafi  in  Circuli  Peripheriam;  fiet 
Circulus  (Centro  C,  Radio R,)  Parallek^r^nmi  dimidius  =  7  RP. 

Qu«  eft  ipfi  Archimedis  Dimenfio  Circuli :  aequidis  utique  Triangub  Re- 
Aangulo,  cujus  laterum  (circa  Angulum  Redum)  squatur  altenmi  Peri- 
phenae,  alterum  Radio  expofiri  Circuli.  Quippe  i  R  (femi-altitudo  Triaa- 
guli)  in  P  (Bafin)  duda,  exhibet  Magnitudmem  iftius  Trian^  =  i  R  p^ 
circulo  aequalem.  Idemque  accommodabitur  Seftori  Circulan,  fumpto  arcu 
A  pro  P  Peripheria. 
1^.47.  Vono;  fi  adillud  ParaDelogrammum  =  R  P  (ut  Bafim)  fumatur  iddem 

(in  ordine  ad  Hcmifphsrium)  Altitudo  R;  fiet  Raralldepipedum  =  R  R  P^ 
Quod  pariter,  ex  minutis  ParaHel^ipedis  aecjue  airis,  numero  infinitis,  con- 
flatum mtelligatur  (minutis  areolis  mius  Plani  iofiftenribus;  quorum  omnium 
communis  alritudo  fit  R;  &  Bafium  Aggr^tum  =  R  P.  Quod  fi  Paral- 
Idogrammum  hoc  (m^ente  magnitudine  =  R  P)  intelligatur  in  Ciuvam 
Superficiem  Cylindricam  curvari  (cujus  Bafis  fit  P,  jam  m  Peripheriam  dr- 
cufc  convduta,  Altitudo  R)  quo  minuta  iHa  Parallelepipeda  in  totidem 
Cuneos,  feu  Prifmata  bafium  triangularium,  (Parallelepipedorum  -finguk 
fingulorum,  adeoque  omnia  omnium,  fub-dupk)  redi^ttitur;  Ades  feu 
Vertices  habentia  totidem  C  punda  (feu  lineows  minutas)  in  Axe  Cylin- 
dri  conftituta.  eumque  complentia,  fiet  Cylindrus  (Paralldepipedi  Dimidhis) 

:=iRRP-  '  ■    1^ 
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Vd  (in  ordme  ad  Sph«ram  int^ram)  fi  fumatur  mringue  Akitudo  K,  (ut 
Jittota  AltitudoD  =  2  R;)  fiet  convohitione  pariter  fada)  Cylindrus  (ut 
f  rius)  ex  Cuneis  feu  Prifmatibus  numero  infinitis  (Vertices  feu  Acies  habcnti- 
busmAxeCyiindri)  =:RRP=rfRPx  iR,  aequalisftaocx  ;-RP  (cir- 
cukuri  Bafe)  in akioidinem  i  R:  feu  (quod  tantundem  eft)  =  7  R  >c  2  RP, 
squalis  fadoex  t  R  (femiffe  communis  Altitudinis  Cuheorum)  in  (Badum 
^ggr^atum)  2  R  P. 

Q^xl  quidem  Bafium  Aggregatum  eft  ipfi  Cylindrica  Superficies  curva 
=  P  X  2  R)  aequalis  Fado  ex  Rifis  Circularis  Peripheria  P  m  Altitudinem 
2  R  duda :)  feu  7  RP  x  49  (aKuialis  quatuor  Circulis  inSplixra  maximis :) 
Qliibus  fi  accenfeantur^  oppofitx  dux  Bafes  circulates;  fiet  Cylindri  (Sphx- 
TX  drcumfcripti)  tota  fuperficies,  awjualis  fex  Circulis  raaximis,  i  R  P  x  tf 
tsjRP.  EtCylindriMagnitudo,  =  RRPr=iRP  X  2R,  aequalisFada 
ex  Bafe  Circuhri  7  R  P  in  altitudinem  2  R  duda :  ut  prius. 

Quod  fi  pocro,  Cuneorum  horum  omnium  Vertices  (Cylindri  AxemCom- 
[Rentes)  iittdligantur  in  unum  pundum  contrahi :  quo  Cunei  illi>  feu  Prif- 
mata*  jam  fiant  toddem  Pyramides>  fuper  iifdem  Bafibus  sque  alts ;  fingu^ 
te  finmdanmi,  adeoque  omnes  oBMiium,  fubfefqui-tertiae,  feu  ut  j-  ad  7;  Sc 
Supernciesy  prius  Curva  Cylindrica,  jam  fiat  Sphamca  propter  ejus  omnia  pun- 
da  squalkeri  Centroremota;  manente,  quod  prius  erat,  Bafium  aggr^to 
=  2RP,  (quatuor  Circulis  Maximis  a^uali,^  Wwbitur,  tum  tota  Sph«r« 
Superficies  =2RP=i7RPx4  (aequalis  quatuor  Circulis  maximis ;  Sc 
qmdem  toti  Curvae  Cylindrical  aequalis  &  partes  partibus  refpedive  aequales* 
eafdem  Axis  partes  refoicientibus;)  tum  SphaeraB  magnitudo  =  4  R  R  P  = 
f  R  P  X  2  R;  aequales  Fado  ex  ;  R  (triente  communis  Akituduiis  Pyrami* 
dum  onmium)  in  2  R  P  (Bafium  Aggregatum>  jam  fiidam  fuperficiemSphas- 
ricam)  dudo. 

Eft  itaoue  Cylindri  Sphaeras  circumfcripti  tum  Superficies  tum  Magnitudoi 
ad  Supemciem  &  Magnitudinem  infcriptas  Sphaerae^  fe(qui-akera>  feu  ut  ; 
ad  2.    cnMc  quidem,  ut  fex  Circuli  Maximi  =  ;  R  P,  ad  quatuor  Circulos. 
maximos^=  2 RP:  Hie  vero  ut  RRP ad  \  RRPO  quod  eft  ffludipfum  Ar- 
chimedis  Inventum  celd>re. 

Idem  pauk>  brevius  haberetur;  fi,  in  ParaUekpjpedo  illo  (fuper  pla* 
na  Bafe.iRP  (cum  Altitudine  R)  ex  minutis  ParaUekjHpedis  conflato; 
I^Mmm  ommum  Vertices  immediate  cenfeantur  in  unicum  C  (pundum) 
cofmHrimi*  Quo,  manente  ut  prius  Bafium  Aggregato  =s:  2  R  P>  Paral* 
kkpipeda  iUa  in  totidem  Pyramides  redigantur  ;  Vertices  habentes  ad 
Sfhxrx  Centrum  coeun^;  cujus  Radius  Rj  (communis  Pyramidum 
onmium  akitudo;)  &  Sphamca  Superficies^  Bafium  omnium  A^regatum» 
Quippe  7  R  (trien^ccxnmunis  Akltudims)  in  2  R  P  (Bafium  Aggregatum) 
ainbcc  %haeraB  magnitudinem  (ut  prius)  ^  R  R  P ;  &  Sfhsmt  Supmiciem 
=  2  R  P. 

Pdceflque  hoc  itidem  Sedori  Sphaoico  accommodari.  Dudo  7  R  (triente 
communis  Altitudtnis  Pyramidum  inibi  (nnnium)  in  porticmem  Sphsricas  Su-> 
perficid  piano  abfciflam:  Qjiae  eft  ad  totum  Sup^ciem  Splaasricam,  at  eft 
^>iamecn  (feu  Axis)  pars  abfdila  ad  totum  Diametrumj  ut  fupra  oftenfum        {^r^r^r^]r> 
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Cujus  qnidem  proccflus  totiusRatiohisPrincipiis  mtiturj  nempe>.  otiod 
figuia  ex  Trian^ulis  eft  dimidia  figure  ex  Parallelogranunis>  fuper  eilaem 
Bafibus,  ^ue-ams:  (Illam  ego  appeOo  Figuram  Convotmami  hanc  Ev9b^ 
tarn:)  Et  figura  ex  Pyramidibus,  eft,  triens  figuras  ex  P^ralldepipecfis, 
iiiper  eifdem  Bafibus  aeque-altis :  (Illam  ego  appello  Figuram  C$mpUcat4m; 
hanc  Exflicatofn.)  Qp*  poflunt  nrille  modis  accommodari  Figuris  Curvi- 
lineis  (turn  Superficialibus  nun  Solidis)  mirum  in  modum  petpkxis. 

im^rwmms  im  XVIII.  I .  It  hath  been  obferved  by  divers  of  this  NaticMi,  that  in  any  Equa- 
England  imtbe  tion,  howfoever  aflfefted,  if  you  give  a  Root>  and  find  the  abfokte  Number 
z%Hmti^s  tn  ^  Refolvend,  (which  rietA  caHs  Hmogenetm  Om^aratioms;)  and  again  give 
f 'S?*fr/'  */  -*^«  Roots  and  find  more  RefoWends ;  that  if  thefe  Roots,  or  rather  rank  of  Roots, 
N/^v'r9i9J  ^  affiuned  in  ArithmeticalProgreflion,  the  Refolvends,  as  to  their  firft,  fecond, 
Apr.  An.  1669^  or  third  Diflfereaces,(^^.  imitate  thg^Laws  of  the  pure  Powers  of  an  Arithme- 
tical Progreflioi3t  of  the  lame  degree,  that  the  hijgheft  Power>  or  firft  Term  of 
the  Equation i^ of.  E.£.  In  tms Equation  aaa  -  5  44  +  4  4  =  N» 

.      ^  ^^^  I  difF.(2  dilF.  ?  diffl 
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To  wit,  the  3d  differences  of  thofe  Abfolutes  aie  equal,  as  in  the  Cvbcs  of 
•to  Arithmetical  Progreflion. 

2.  To  find  what  mbitude  thofe  differences  have  to  the  CoefBcient  of  the 
Equation,  *tis  beft  to  begin  from  an  Unite. 

5.  In  any  Arithmetic^  Progreffion,  if  you  multiply  Numbers  by  Pairs,^ 
you  fhall  create  a  rank  of  Numbers  whole  fecond  differences  are  equal ; 
and  if  by  Ternaries,  then  the  jd  diflferences  of  thofe  Produds  Ihall  be  equal 
And  how  to  find  the  greateft  Produd  of  an  Arithmetical  Progreflkm  of  any 
Number  of  Terms  having  any  common  difference  affijgn'd,  contain'd  in  any 
Number  proposed,  is  Ihewed  by  Pafeal  in  his  Traft  ^  Trumgk  ArithttmMptc, 
where  he  applies  it  to  the  Extraftion  of  the  Roots  of  Simple  Powers. 

4.  It  ^ipears,  how  this  Rank  may  be  carried  eafily  by  Addition,  till  yoa 
have  a  Relolvend  either  equal  or  greater  or  lels  than  that  propofed. 

5.  When  you  have  a  Majtu  and  MiftWy  you  may  intapole  as  many 
more  Terms  in  the  Arithmetical  Progreffion  as  you  will,  that  is  to  fey.  Sub- 
divide the  common  difference  in  the  Arithmetical  Progreffion,  and  render  it 
lels;  and  then  renew,  and  find  the  Refolvends,  which  are  eafily  obtained  out 
of  the  Powers  and  their  Coefficients,  which  are  liippofed  knowi^  and  may  be 
readily  raifed  fi-om  a  Table  of  Squares  andX^ubes,  &c.  with  which  kind  the 
Reader  may  be  fiimilhed  in  GuUini  Centrobar/coy  and  Bahi9igton*s  Fireworks. 
By  this  means  you  may  obtain  divers  Figures  of  the  Root;  juid  then  the  Ge- 
neral Method  ofrieta  and  Harriot  runs  awav  more  eafily,  and  is  fo  &r  im- 
proveda  that  after  any  Figure  is  placed  in  tne  Root;i.  mpft  certain  Charaders| 

^       ~       •      "   - -c      -o  ^  .-  IT ^Digitized^by  ViOUglC 


(6i  ) 


are  given  to  know  by  Aid  of  the  SubTequent  Divkfend  and  Divifor,  whether 
the  Figure  bef(M  afliimed  be  too  great  or  too  finall :  or  laftly  it  may  be 
weU  concluded,  that,  as  in  Logarithms,  when  you  propofe  fuch  an  one  as  k 
not  abfblutely  given  m  the  Canon,  you  do  by  pro|>ortional  Work,  ufin^  the 
Aidof  their  firfi  Differences  (when  their  abfolute  Numben  difier  by  l^te) 
find  the  ablcdute  Number  true  to  5  or  <S  Phces  farther  than  the  Canon  gives 
it  (the  reafon  whereof  is,  that  the  firft  Differences  do  likewife  agree  to  &oat 
the  fame  number  of  Places;)  that  I  fay  the  like  mav  be  d(Mie  m  Equations^ 
after  divers  of  the  firft  Figures  of  the  Roots  are  found;  provided  there  be  the 
fike  Agreement  in  the  firft  Differences  of  the  Interpokd  Kefdvends. 

Moreover  we  ought  here  to  take  notice  of  a  more  fubtile  kind  of  Intcjpo- 
hdon,  common  to  all  Gradual  Ranks  orProgrefiion  of  Numbers*  whereinDif^ 
fbcnces  happen  to  be  equal:  Ofwhichkind  the  Reader  may  find  £xam[4es  in 
A^ii  uirithmetkOy  L$g4rithmic4  ^  TrigmnmttHa  Brkmmic^  rehdi^  to  Lo- 
gahthnos,  Sines,  and  me  Powers  of  an  Arithmetical  Progreffion :  But  the  Me* 
thod  there  delivered  may  be  rendred  more  eafy  and  generd^  vk^  by  Aid  of  a 
Table  of  Figurate  Numbers,  by  deriving  GeneradngI>i&rence$£H^ht»fix»i 
thofe  given ;  a  Do&rine  that  eafily  flows  fiom  Msrcmw\  Logmthmotechmd^ 
and  ot  uieintheCafeinhand>  fhouki  we  fuppoiediefi  Powers  and  theirCo* 
efficients  unknown,  or  a  TaUe  of  Squares  and  Ci^  wanting,  and  give  no-^ 
thing  more  than  a  few  Refohends  bdongii^  to  equal  Moments  or  Spaces. 
AncTdus  may  likewife  be  of  good  Ufe  in  Gmff9tgy  when  havii^  the  Con- 
tents of  a  Solid,  for  cveiy  three  Inches  mosc  or  ld&  given,  without  know- 
ing the  Dimenfions  of  the  Fij^e,  and  even  in  moft  Cafes,  when  the  Differen- 
ces are  Pn^ffive  of  one  kind,  without  knowing  die  H^ure  it  fdf,  having 
nothing  given  but  its  Contents  at  feveral  equal  parallel  Diftances,  each  fuch 
diftance  may  be  fubdivided,  and  made  as  many  as  you  pkafe,  and  the  refpe-^ 
aive  Contends  found  by  this  general  Method  of  Interpolation. 

After  one  Root  is  obtained,  the  Methods  of /ftd^xi^  and  others  will  de* 
prefi  the  Equations  ib  as  to  obtdin  m(Me,  and  coniequently  all  of  them. 

6.  It  is.ttiy  by  a  Table  of  Figurate  Numbas  to  give  the  Sum  of  any  fuch 
Rank,  or  any  Term  in  it  relating  to  a  known  part  of  the  Series  of  Equals  or 
Roots ;  but  e  cmverfoj  giving  the  Refolvend  to  find  the  Root,  comes  to  an 
Equarion  as  difficult  as  taat  proposed;  as  in  Dr.  WaUis's  Chapter  of  FigmMc 
Nftmbers. 

7.  Some  affirm^  they  can  eive  good  Approaches  for  Ae  -obtaining  a  Root 
of -any  pure  Poweis  ajflfefteoEquation,  or  for  the  finding  any  of  the  mean 
Proportionals  in  any  Rank  between  the  two  Extresmas  ^iven. 

5.  Others  preteM  to  have  found  out  the  Method  (incited  thereto  by  an  Ex- 
ample xxv  jmen  Gera^s  Immakn  NMveh  en  A^ebre^  a  jimfterdam.  1629)  fo 
much,  by  comparing  of  Equations,  to  inaeafe  or  diminifti  the  unknown  Root 
of  Equation  as  to  wider  it  a  wbofe  Number  (or  lels  differing  therefrom 
than  any  Error  affijgn'd,)  and  by  Albert  Gerard's  Method  of  Aliquot  Parts  to 
find  the  (ame,  and  thereby  the  RoQt  fought,  ahho*  it  he  a  mixt  Number* 
irv^on,  ,or  Surdf,  -- 
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Probably  this  may  Sympathize  with  what  is  promifed  by  AeLcamsd  JfAsU- 
Mmm  in  Amtxis  GctmretrU  Oirt<fim€^  where  m  (aith  he  intended  not  then 
to  publilb  certain  Rules  he  had  ready ;  whereof  one  was  to  find  out  all  the  Ir- 
rational Roots  both  of  Literd  and  Numeral  Equations.  This  muft  be  under- 
ftood,  when  fuch  Roots  are  pofEble;  for  'tis  certain  there  are  Infinite  Equate 
tionst  whofe  Roots  are  no  ways  eacp]icabk>  either  in  whole  or  mixt  Numbers^ 
Fradions,   or  Sunls>  and  can  be  no  (^herwife  expkin'<l>  but  by  a  ^i$am 

l^il  i'.  93i.  P*  The  jif^hor  (fthis  Narrative  confidering,  that  the  Conitk  Se<^ns  may 

be  projeded  from  lefler  Circles  placed  on  the  Sphere,  and  thence  eafily  (other* 
wife  than  hitiierto  hath  been  banctied^  defcribed  by  Points,  and  that  by  their 
Intcrfeftions,.  fomc  Sphcrick  Pioblem  is  determined ;  accordingly  he  found 
tliac  this  following  Problem^  according  to  the  various  Situation  of  the  Eye 
and  of  the  preceding  Plan,  would  take  m  all  Cafes. 

Tloe  I)iflm»ces  (if  m  mAgfnvn  Star  arf  ffven  fr(m%  rw^  of  kinmm  DecUaa^ 

tm  aad  Ri^t  y^cenfio^i  thc.DtcImatim  attd  Ri^t  jlf^ttifion  of  the  wtkQ(mmStat 

And  iaith,  He  hath  obferved,  that,  admitting  the  Mech^fip  of  dividing 
the  Peii|)hery  of  a  Circle  mto  any  Number  of  equal  Parts,  w  (which  is  equi* 
vaknt,  the  ufe  of  a  Line  of  Chords,  that  this  Problem,  wherever  the  Eve  be 
placed*  may  be  refolved  by  pbin  Geometry y  and  yet  the  Eye  ihall  be  fo  placed, 
as  to  determkie  it  by  the  Interfedion  of  the  Conic  Sedioos;  confequendy 
thofe  Points  of  Imerfedicn  (the  Species  and  Pofition  of  the  Figures  being  gi- 
ven) may  be  found  without  defcribing  any  more  Points  than  thofe  (ought ; 
and  the  Lenghts  of  Ordinates  falling  from  thence  on  the  Axes  of  either  Fi- 
gure  Cakukted  by  mixt  Trigommetrj^  and  hence  likewife  the  Roots  of  all 
Cnhickjiid  BiqtMdratick^Eipiatsom  found  by  Trigotumetry. 

For  giving,  fix)m  ^^^Mefilahe  ofSlufitUy  the  Scheme  that  finds  thefe  Roots, 
it  will,  then  be  requn^  to  fit  thofe  Seftions  into  Cones,  which  have  their  Ver- 
tex either  in  the  Center,  or  an  afligned  Point  in  the  Surface  of  the  Sphere,  to 
which  ^hey  relate  as  Projeded,  and  proceed  to  theRefolution  of  the  Problem 
prq)ofed:  And  how  to  fit  in  thofe  Sedions,  fee  the  7  Books  ofjipeUommy 
A^ytbrgim^  the  }d  Volume  of  ^i  Carteis  Letters;  LeotOHMGe^metria  PratHca^ 
^jwderJonH  Exercitat.  Geometrka. 

As  to  the  Problem  it  felf^  it  is  determined  on  the  Sphere  by  the  Interfedions 
of  thrtwo  leifer  Circles  of  Diftance,  whofe  Poles  are  th^  known  Stars.  And 
this  Problem  hath  divers  Geometrick  ways  of  Refokition. 

1.  By  phin  Geometry  (in  the  Senfe  before  mentioned ;  fuppofing  a  Plain 
_    to  touch  tne  Sphere  or  the  North  Pole  :  if  theEye  be  at  the  South  Pofe  pro- 

jcfting  thofe  Circles  into  the  faid  Plain,  they  are  ftill  Circjes  (^y  rcafon  of 
die  fiib<ontrafy  Seftions  of  the  vifual  Cones)  whofe  Centers  faU  m  the  fides 
of  the  R^t-hned  Angle,  made  by  the  Projefted  Meridians,  that  pals  thro" 
the  known  Stars;  and  thus  the  Problem  is  eafily  folved  in  this  manner. 

2.  If  it  be  required  to  be  performed  by  Conick  Geometry;  in  one  Cafe  it 
4nay  be  done,  by  placing  the  Eye  at  the  Center  of  the  Sphere,  and  projeding 
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tf  before;  6>wk,  when  tbe  k)c^  Axes  of  the  Fi^fims  being  )»^uc^ 
cur  Aore  the  Vertex:  Here  the  Problem  is  decertniiied  by  the  ImerfeiStions^ 
twDComckSe^on$(wher8ofaCirckcfflUKJtbeone>  unlds  its  Center  be  in 
Ac  Axis  of  the  other  Figure:)  And  in  this  iecond  Orfc,  thefe  pcwws  of  Inter- 
foEdoa  faU  inthe  fame  Right-Kneor  projededMeridian,  they  did  befere>  bi^ 
at  a  naore  remote  diftancc  fixim  the  PofePointytowit>inthe  former  Suppofi- 
tioa>  the  Polar  diftance  was  meafored  by  a  Right  Line>  that  was  the  double 
Tangent  of  half  the  Arch;    here  it  is  the  Tai^ent  of  the  whole  Arch. 
Hence  it  is  evident^  how  one  Projeaion  may  h^et  another,  yea,  infinite 
oAmsj  altering  the  Scale:  and  how  the  lefler  Circles  in  the  Stfm^^fbick^ 
Projd^on  help  to  defcribe  the  Conick  Sedions  in  the  Gmm&mek^  Prc^e6Hon : 
But  (to  reduce  Ae  matter  to  die  common  Radius)  if  we  fuppofe  two  Sphcws 
•qua],  and  fb  placed  about  Ae  iame  Axis,  Aat  Ae  Pdie  f>oint  of  the  one 
&all^a6  duo'  Ae  Center  of  Ae  oAer,  and  Ae  Touch-Plain  to  pafi  thro' 
the  faid  Center  or  Pole-Point;  and  that  a  leffer  Cirde  haA  Ae  fame  Pofidon 
in  the  one  as  m  Ae  oAer;  then,  if  the  Eye  be  at  the  South  Pde  of  Ae  one> 
it  is  at  the  Center  of  the  oAer;  and  any  Pro)efted  Meridian  drawn  ft©m  the 
Projed^  Pole  point  to  pafe  thro'  boA  the  Rx)jeftions  erf*  Aefe  leffer  Circles, 
Ae  difbnces  of  the  PcMnts  of  Interfedicm  are  the  Tangents  of  the  btf  and 
Ae  whole  Arch  of  the  Meridian  fo  interic&ed.    But  as  to  the  Points  of  In- 
^edion,  which  determine  Ae  PioUem  proposed,  they  may  be  found  with- 
out the  aid  of  the  former  way,  from  a  Gttamomck^  and  Steno^ifhick^  Method 
of  meafuiing  and  fetting  oS  the  Sides  and  Angles  of^fJiencal  Trisoigles  in 
thofe  Projeftions,  which  is  neceflary  in  what  fcwows. 

J,  if  the  PrcWem  is  to  be  perfbiWl  by  flwx;tG(5ometry,  as  by  a  Circle, 
^jier  a  P&rabda,  Hypeiboku  or  EUiphs,  the  Circle  may  be  conceited  to 
be  the  fidxontraiy  Sedion  of  a  Cone  projefted  by  Ae  Eye  at  the  South  Pole, 
and  any  of  the  reft  of  the  So^ions  by  Ae  Eye  at  Ae  Center  of  the  Sphere. 

4*  If  by  any  of  Ae  Conick  Se&ions  however  pofitecl,  Ae  Pix>je(fting  Plain 
may  remain  Ae  &me;  but^the  Eye  n^fl  be  in  tome  other  Part  cK  the  Sur- 
*  6ce  <^  the  Sphere,  ^nd  not  in  the  Axis. 

XIX.  1 .  Conflrudtio  cpmm  mdk  Cnt^fim^  ^u«qac  feciBimei^adiGes  M€p3^ '^^Cot^fim^^jr 
donum  omnium  Cubicarum  vel  Biquadraticarunb  ubi  deficit  fecundus  -tc^n^  fHadrMtiejEqH'ml 
nus,  emit,  ut  nota  fupponi  poteft;  attamen  cum  cardp  fit  a  quo  fubfequentia  thm,  by  m  imra^ 
paidcnt,  ex  illiusGeeiiiema  defi«nptam  ^ao^^«.^!damac^ui^^  pariculis  ^'jj.'ldmund' 
nonnullis  in  melius  (uti  reor)  iranTpofitis.  Halley.  N.  i88. 

Deficiente  fecundoterminoomnes  aeqijationes  Cubicas  reducuntur  ad  banc  Jui^An.  1^87. 
fermam  z,\*.  ^px».  4aa.j;:z  ti^  sc  Biqifiadndcx  ad^ianc z,\H^.apz»z^ 
4aifZM.a^r  =  o,  (ubi  a  deiignat  ktus  rtdum  Parabols  cujufvis  dats,  quam 
in  Conftrudione  adhiberp licet,)  vel  fumendo  4prounitate,  ad  banc  z,K  ♦;. 

Jam  data  Parabola  FAG,  cujus  Axis  fit  A  <^DKL  ac  latus  itdum  a  vd    fix.  48/ 
I,  fiat  A  C  ejus  dimidijum  ac  coUofretur  femper  9  vertice  A  vcifus  interiora  fi^ 
gurae ;  dein  fomatur  CD  ?=  i^  ip  linei  itta  A.C  continuata  verfus  C  fi  in- 
^quatione  fiierit  -  pi  vd  verfus  ^teram  partem  fi  habeatur  4-  p.    Porro  b 
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jpmnd^o  D,  aut  ex  puni^o  C  H  oon  b^^^acur  quandtas^^  es^ttida  eft  ad  it- 
em perpendicularis  DE  ^quafo  7  ^f  dtttrorfum  quidon  fffuerit  -  <y,  ad 
altcrum  vero  axis  latus  fi  fiierk  -\-  ^;  ac  CircuIoS)  Centro  E,  Radio  A  E  de« 
fcriptus,  n  squatio  fuerit  tantum  Cubic%  Parabohm  toe  pundis  F  &<j  in« 
terfecabit  quot  veras  habet  Kadices>  quamm  quidem  affirmativs,  tit  G  K) 
£runt  ad  dextram  Axis  partem^  N^tivx,  ut  FL,  ad  finiftram# 

Aft  fi  iEquatio  Biqiiadraticaiuerit*  augcri  vel  minui  dd>^  Circuli  Radius 
A  E,  addendo  fi  fuerit  r-  r,  vd  fiibduccndo  fi  fit  -\-  r^  ex  ejus  quadrato 
re(5bnguluin  ar^  feu  contentum  fiib  Latere  Redx>  &  quantitate  data  r;  id 
quod  nuUo  fere  negotio  eflScitur  Ge<Hiietrice.  Hujus  vero  Circuli  intcrfedi- 
ones  cum  Pacabola  oomes  vens  Biquadratics  ^quationis  Radios^  dimifiis  ad 
axem  perpendiculist  cxhibebunt;  afliimtivas  quidem  ad  dextram  Axis,  Ne- 
gativas  vero  ad  fimftmm.  Totius  demonftxationem  Canefi^  ejus  Inventori> 
relinquo. 

Notandum  hie  me  opefam  dait  ut  femper  habeantur  Radices  aflirmativx 
ad  dextrum  Axis  latu$>  ut  evitetur  confiifio^  k  pluribus  caucionibu$>  quarum 
caufa  minime  evidens  eft,  neceilario  oritura. 

His  prsemifiis*  ut  aditus  jpateat  ad  conftru&ionem  etiam  earum  xquatio- 
num  ubi  reperitur  terminus  iecuodus,  confideranda  veoit  R^;ula  pro  toUendo 
.termino  fecundo,  ac  reducenda  squatione  ad  aliam  qus  methodo  prscedente 
conftrui  poifit.  Omnes  vero  hujus  claifis  aequationes  cubics  ad  banc  fbrmam* 
3cKbz.z^apz,.aaaz=:Oy  vel  ad  banc,  x>K  bz,ici('.aaij  z=:  o ;  Biquadraticse 
vero  ad  banc,  z,\  h  z,\  0P^  ic  aa^j  :tj.  a  r  =  o,  vel  ad  banc,  z.\  bx.  .  ♦. 
aa^z..a'r:=zOj  vel^\i*'.4£«,«„#.4^r  =  05  vel  denique  ad  banc>  z»\ 
bx.^H'^H'  a'r:=zo,  reduci  poflunt :  h  quibus  omnibus,  prout  fignis  rV-  & 
--  diverfimode  conneduntur>  in^»is  oritur  varietas;  uiKle  R^;ula  generalis 
omnibus  in&rviens  obfcura  ac  maxime  difficilis  redditur,  nifi  methocb  quam 
fiibjungimus  illuftrata  nodifque  extricata  tradetur. 

Tolutur  in  Biquadraticis  tecundus  terminus  ponendo  ;ir  =  j&  -^  ;  ^,  fi  fuerit 
-V  ^  in  xquatione^  vel  «•  =  *  —  ;J  ^,'  fi  fiierit  -  b :  bine  a?  -  j  ^  in  priaio 
cafii,  &  -h^iS'  in  altero  aequatur  x.;  .&  in  iEquatione  quavis  prc^ofita»  fiib- 
ftituta  loco  z,  Quantitate  squali,  prodibit  nova  asquatio  termino  lecundo  ca- 
rens>  cujus  radices  omnes  x  data  differentia  ;  ^  vd  excedunt  vel  deficiunt  k 
iadicequsfita;u 

Exs^^i.']  «»^  4:^*' -  4/**  -  44f«.  +  444r  =  o. 
fit  a;  -  ;^=*  Eterit 

XX  ^  \ixA bbmz,z, 

16  ^ 

XXX  -  '^-xxlf  +  ~xih  ^ ^A^=r*' 

Mx^  -  bx'^-^tbxx  ^  ^b'x  +  -i;*'  =  *'- 
o  10  %^o 

/  .  r^  Hinc  . 
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Harum  omnium  fumma  fit  squatio  nova  fecundo  termino  carens>  quasque 
proinde  juxta  K^ulam  Cartefianam  conflrui  poQky  Xecundo  loco  i  ^  di- 
midium  coefficicntis  termini  tertii  per  a  five  Latus  redum  divifi,  hoc  eft 

-   — p;  acLoco  —  fdimidium  coefficicntis  termini  quartiper^  4 

divifi,  five  4 — 1 q.    Cujus  paites  figno  +  notat« 

finifbotfum  ab  Axe,  figno  -  notawe  dextrorfiim  tX5lIocandaB  funt,  ut  habea- 
tur  centrum  CirCuli  ad  conftruftionem  requifiti>  ac  cnjus  interfediones  cum 
Parabola,  dimifits  in  axem  perpendiadis>  radices  omnes  veras  a:  defignet,  af^ 
finnacivas  quidem  ad  dextram  axis,  ncgativas  vero  ad  finiftram.  Cum  vero 
Jt'  —  ^  ^  =  ;c,  ducendo  lineam  ^xi  Parallelam>  ad  dextrum  ejus  latus  &  ad  di- 
fiantiam  i  t,  perpendicula  ilia  ad  hanc  Parallelam  terminata  defignabunt 
omnes  radices  qu^iitas^^  affirmativas  ad  dextram,  ncgativas  vero  ad  finiftram. 
Radium  circuU  quod  attinet,  habctur  ille  addendo  partes  negativas  ac  aufe* 
rendo  partes  affirmativas  termini  quinti  4  a  divifi,  e  quadraco  linex  A  E, 
^  ccntro  invento  E  ad  verticem  Parabolae  A  dudae :  id  quod  maxima  ex  parte 
efficitur  capiendo  loco  lineae  A  E  lineam  E  O,  qu«  ad  O  interfeftionem  Pa-  \ 

rabols  ac  paralleteprxdidxterminaturi  ejus  enim  quadratum  omnes  termi- 
ni quinti  partes  ex  ablatione  rermini  fecundi  aequationi  novae  ingeftas  comple- 
ditur<uti  facile  probabitur):  ac  reftat  folummodo  ut  ipfiusEO  quadratum 
Tiugeatur,  fi  in  squatione  habeatur  —  r,  vel  minuatur,  fi  fit  +  r,  additions 
vd  fubduflione  reftanguli  a  r,  unde  confktur  quadratum  Radii  CircuK 
quasfiti. 

Haec  eft  Methodus  inveftigandi  r^ulam  centralem  D.  B^i^i  omnibus  cau- 
tionibus  libera,  ac  taxis  facilis ;  ac  fbia  differentia  ex  eo  provenit,  quod  ^ 
juxta  Axem,  ille  vero  juxta  Axiparalldam  circuli  ejufdem  centrum  determinat : 
quodque  ^  femper  radices  afiirmativas  ex  Axis  dextro  latere  invenio,  quas 
ille  nunc  dextro  nunc  finiftro  conftituit. 

iEquationes  cubicas  quod  attinet,  eae  reduci  debent  ad  Biouadraticas,  ante- 
quam  eadem  r^la  generali  conftrui  poffintj  id  quod  fit  cfucendo  aequatio- 
nem  propofitam  in  radicem  fiiam  z,y  unde  provenit  aequatio  Biquadratica  in 
qua  deficit  terminus  ultimus  five  r  -  quaprc^ter  fiibkto  fecundo  termino  &  in- 
vento centro  E,  linea  E  O  eft  mdius  Circuli ;  cum  fcilicet  4  r  fit  =  o,  &  in  nova 
«quations  totus  tOTninus  quintus  ex  ip&  ablatione  termini  fecundi  oriatur.  C^  r^r^n\r> 


(^) 


Exanf.  2.  *'  -  4.«»2:.  +  ^ f  *  +4  4  f  =  o ;  Qp«  du<9:sii  in  *  ^ 
Ad  tollendum  fecundum  terminui^  ponatur  ^  +  4  ^  =  ^  &  fiet 

-l-        4^A-jf4- — ^abfx  +  —^Af^bbzz^Mfx^z^ 

Bi  hac  nova  9eq^atione^  terdi  termini  &mi-coeficieBs  per  it  diviia,  twci.. 

-  ~ \ ^  loco — jPtufuipandaeftjaccoeffidentistermkaqiwdd^^ 

midium^  divifom  per  4  4  Lateris  reftiquadratum>t^iu  -r  — -. 1 ^— 

'^  ^  i^  44        4  4 

-V  V  99  vicem  ipHus  f  ^  in  conftfii6^one  Gfrt^  fnhi%  r.  linde  centrum  £  de- 

mninauir..   Demde  dn^  Axi  PanHda  ad  diibntianii  f  ^  ad  iiiufthiai  qtis 

hti^  (ci>x  -{'  ^i  z=z  X,)  cujus  interfedio  cum  P^bok  fit  O;  circulus  cov- 

tro  £,  Radio  £  O  defcriptus  Paiabohm  fecet  vel  tanget  in  tot  puqdHs  quoc 

a^uatio  veras  habet  radices :  qus  quidem  radices  &u  z,  iimt  perpendicuh  de 

pundis  iUis  in  Axi  parallelam  demii&i  ad  dextram  quidem  Amrmativx^  No-^ 

gativs  ad  finiflram. 

Si  in  squatione  defiierit  terminus  tertimvelquartu^veluterque^  inveiU-^ 
ganda  Teffjiat  centrali  nulla  omnino  ob&iranda  eft  methodus  ditferentiat  fed. 
oeficiente  quantitate  ft  vd  q^  deerunt  partes  ills  linearum  C  D  ac  D  £  ex  quaiK- 
titate  ilk  alujuo  mooo  dedu&ae^  ac  producendum  eft  cum  reliquis  cofficiend- 
bus  termini  tertii  &  quarti  ia  squatione  nova,  ficut  in  prsmiilis  exemplis  praD»- 
fcriptimi  eft. 

Ha&enus  Q.  Bakeri  methodum  generalem  pertraSavimuSy.  qua  cpiidem  nulk^ 
alia  facilior  ac  paratior  expedanda  eft>  aillunjpta  ad  conftrudionem  five  Par^ 
bola,  five  alia  qusvis  Imea  cun%  cum  kilicet  asquatio  ad  Biquadraticangr 
afcendit.  £tenim  dum  ha^c  faibo  mihi  occurrit  reguks  Centralis  ££[e&io  Ge- 
(Hnetrica  praeter  onmem  fpem  expedita,  ac  harum  rerum  Curiofiis  abunde  iati&*- 
fadura. 

.    IMcripta  Parabola  NAM,  cujus  vertex  A,  Axis  ABC,  ac  latus  rediun  4^ 
reducatur  acquatio  ad  banc  fbrmam  z,\^b  z,.\  apz^z,.aa  q^zm  4  r.  =  o,  vd  ad. 
%  ^'-         hancf^^'C;u  4^;^.  44^=  o,  fi  cuUca  tantum  fuerit :  deinad  diftantiam- 
B  D  *=  ^  ^  ducatur  linea  DH  Axi  parallela»  ad  finiftram  quidem  fi  fuerit 

—  ^,  ad  dextram  fi  +  f >  Parabote  occurrens  in  pundo  D;  de  quo  demit-  . 
tatur  perpeiKiiculum  in  axem  B  D;    In  linea  A  B  condauata  verfus  B.  fiat 
B  K  =  i  4b .  &  ducatur  linea  DK  utrinque  interminata*.    Porro  fit  K  G  = 
2  A  B  in  Axe  femper  ultra  K  contimiato ;    ac  fie  habeatur  quantitas  ^, 
iigno  -  afie^,   veriiis  es^em  partes  etiam  fiunatur  C  E  =  7  ^,   vd 
ia  conwjw  fi.  habeamr  .+  f^  ^  ^  P^^^  E  fn^^m  Axi  perpcn- 

oiailutnr  1 
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^aiculum  ET  (vd  h  pun<^o  C  C  defiicrit  auamitas/)  lincae  D  K,  fi'opus 
^cft  continuatx,  occurrens  in  punfto  F;  quoa  quidem  Circuli  requifiti  cen- 
trum eft,  fi  defiierit  quantitas  gr;  aft  fi  Thabeatur  q»  fumenda  eft  in  FE>  ft 
-opus  eft  continuata,  linea  F  G  =  7  f  ,  finiftrorfum  quidem  fi  fuerit  +  f » 
-dextrorfum  fi  -  ^  collocanda :  Et  pundum  G  erit  centrum  Circuli  ad  con- 
^ifarudionem  propofitam  idonei ;  ejulque  Radius,  fi  defiierit  quantitas  r>  hoc  eft» 
fi  tantum  Cubica  fiierit,  erit  linea  C  D ;  cujus  quadratum  in  Biquadratids  au* 
gcndum  eft,  fi  fiierit  -  r,  vel  minuendum,  fi  +  ^y  adc^tionc  vd  fubduftione 
rcdanguli  fub  r  &  latere  redo.  Defcripto  fie  Circulo,  ab  intiorfedionibus 
ejus  cum  Parabola  demiflis  in  lineam  DH  perpendiculis,  <^u«  ad  finiftram 
^unt,  ut  N  O,  radices  asquationis  n^advas  femper  defignant,  qu£  addexttam^ 
utML,  affirmativas. 

Aliter  ac  paub  fimplicius  iSquationes  Cubics  juxta  Schooteni  Regulam 
-conftruuntur,  quaque  etiam  radices  ad  Axem  referuntur :  quoniam  vero  ipfe 
inventor  nee  modum  inveniendi,  nee  demonftrationem  inventi  exponit,  noa 
abs  re  erit  ejuidem  fimdamentum  hie  adjicere^  fimul  atqueEfFedionem  Geo-. 
metricam  condnniorem  reddere,  atque  cautionibus  qmbus  implicatur  extri- 
care. 

Hxc  Regula  dcrivatur  ex  eo  quod  omnis  aequatio  Cubica  reduci  poflit  ad 
Biquadraticam,  in  qua  deficiet  termini^  /ecundus :  Hoc  fit  ducendo  squatio- 
nem  propofitam  in  *  —  ^  =  o,  fi  fiierit  +  ^  in  aequatione,  vel  in  ^  +  ^  =  o, 
'fi  fiierit  -  i;  &  aequatio  nova  produdla  eafdem  habebit  radices  cum  Cubica, 
atque  infuper  alteram  ipfi  -  h  squalem^  fi  fiierit  -  ^  in  squatione;  vd 
contra* 

Prc^xHutur  conffauenda ;& '  -  *'i  +  ^/%   4"  ^^^  =  o* 
Hscdudain^  +^fit**  -«»'i4"4i«»*+44^« 

Hie  cbficit  fecundus  terminos,  ac  coefficiens  tertii  -  ^  i  -4-  ^  /  <bt 

ih 
-  r l-fj>k)eOifvdCDinCoofttUftioneCkrr§{i,&exdimidiocoeffici* 

bp 
«tist«iiiiniquartifit  +  if +  7-^ 'l<><^if  vel  D  E  lifurpa^     adeoque 

'detemunatur  centrum  Circuli  quxfiti :  ttque  obdatam  unam  ex  radicibus  squa- 
^ionis  nov«>  tvc  -  vd  +  ^'  dabitur  etiam  pundum  in  circumferentia*  14 
eft  Radius  qus.  DeniqueddcriptoCirculo,  ab  interfedionibus  ejus  cum  P»« 
labok  demifla  in  axem  perpendicula  aequationis  radices  exhibebunt>  affirmati^ 
\as  &  ne^vas,  eadem  1^  ac  fiipra. 

Inveftffittur  autem  centrum  CircuK  conftrudione  perauam  fiicili,  cxteriA 
xjue  onmmus  b  Cubicis  prslerenda.  Defcriptas  Parabobe  AMD  fit  ver-  %  ^^ 
tex  A,  atque  Axis  AF:  ad  diftantiam  ipfi  b  sequalem  ducatur  Axi  pardlda 
T>K,  ad  dextram  fi  fiierit  Jif^b'm  asquaaone»  ad finiftxam fi  --  ^,  qux  Pant* 
bobe  occurrat  in  pundo  D.  Centris  D  &  A  defcribantur  Radiis  ^equalibus 
arcus  oeculti  utrioque  fefe  inter(ecantes>  ac  per  fedionum  punda  ducatur 
•Imea  interminata  B C,  qu«  medio  linege  fiippoliw  AD  pcrpendiculariter  infi-      r^ ooolp 


^8  ) 


ftar,  &  Axi  occurrat  in  punfto  E.  Ab  E,  infemc  quidem  (i  ia  asquationeha- 

beatur  -  p^  vel  fupeme  verfus  A  fi  fiierit  -^ py  ponarur  E  F  =  -/ ;  &  ex 

F  (vel  ex  E  fi  defuerit  p)  educanir perpendiculum  F  G,   linea  B  C  occurrcns 

in  punfto  G ;  &  in  G  F  produSa  hat  G  H  =  -  ^^  dextrorfum  quidem  fi  in 

ajquatione  habcatur  -  ^,  aliter  Cniftrorfum,  applicanda  :  ac  punftum  H  erit 

Centrum  quaefitum,  H  D  vero  Circuli  Radius,  qui  demiflls  in  Axem  Perpen- 

diculis  ab  interfeftionibus  fuis  cum  Parabobj  ut  L  M,  Radices  omnes,  ut  pri- 

U5,  commonftrabit. 

tbt  Nkmier  rf     2.  Ex  CoTtcJio  &  cx  fupradiftis  conftar,  tarn  in  Cubicis  quam  in  Biquadfa-- 

^MsllJa^titb  ^^^^^  sequationibus.  Radices  exponi  pofle  demittendo  pcrpendicula  in  Axem, 

their  Limit)  and  datamvc  diametrum  Parabolae  darae,  ab  ihterfedionious  Curvse  iUius  cunx 

^A\c\%\^\fo  ^^^ul^     Cum  Circulus  Parabolam  fecans,    vel  in  quatuor  vel  in  duobus 

y  389.    '      '  punftis  eam  interfecare  necefle  eft,  conftat  in.Biauadratici^  vel  duas  vel  qua- 

>lov.  Ain^g;.  fuor  radices  veras,  Affirmativas  vel.N^tivas,  femper  haberi;  uri  etiam,  fi 

forte  Circulus  iUam  tangat,  quo  in  Cafu  aequalitas  du^uiim  Radicum  ejufdem 

figni  concluditur.    In  Cubicis  autem,  quoniam  una  ex  interfeftibnibus  ad 

Conftruftionem  requiritur,  non  nifi  una  vel  tres  reliquas  Radices  defignant  unam 

vel  tres ;  uti  in  Cam  Contaftus,  unde  conftat  duas  aequales  repcrni  Radices 

Probkmaque  unde  refiiltat  agquatio  revera  Planum  efle. 

Cubicae  itaque  omnes  quomodocunquc  affedae  una  vel  triplici  Radicc  ex- 
plicabiles  funt,  utique  fejnper  poflibiles,  nempe  fi  Radices  N^tivas  pro  veris 
admiferis  :  fie  Biquadraticae,  quarum  terminus  ultimus  r  figno  -  afl^a  eft,, 
duabus  vel  quatuor.    Aft  fi  mbeatur  +  r  in  agqiiatione,  caque  tanta  fit,  ut 

1%.  49.  ^  G  D  ^  -  4  r,  minor  fit  quam  ut  Circulus,  eo  radio  ac  centro  G  defcriptus,. 
Parabolam  contingere  in  aliquo  punfto  poflit,  aequatio  data  omnino  impofli- 
bilis  eft,  nee  ulla  Radice  Negativa  vel  AflSrmativa  expliabilis :  Sed  de  his 
plura  in  fequentibus. 

Quoniam  vero  tanta  intercedit  differentia  inter  cafus  Cubicarum  &  Biqua- 
draticanim,  ut  fimul  comprehendi  nequeant;  primum  Cubicis  deinde  alteras 
traftabimus.  Cubicae  vero  infinitis  Circulis  in  data  Parabola  conftruuntur, 
Biquadratica?  autem  unico  t^itum  ((altem  his  methodis).  id  adeo  quia  ponen- 
doz,  ^  e  five  indeterminata  aliqua,  aequalem  nihilo,  aequatio  Cubica  reduci- 
tttf  ad  Biquadraticam  eafilem  Radices  ami  Cubica  habentem,  atque  infuper 
aliam  ipfi  e  aequalem  i  unde  fit  ut  tot  Circulis  diverfis  conftrui  poffit  Cubica, 
quot  imaginari  velis  quantitates^>  id  eft  infinitis.  Inter  has  vero  Conftruftiones, 
ilia  quam  fuperius  (§.  tdt.)  dedi  longe  faciUima  eft.  Huic  tamen  non  multum 
cedit  alia,  qus  ad  enucleationem  Numeri  Radicum,  eanmique  Eimitum  ma^ 
gis  accommodata  videtur,  quxque  ortum  trahit  ex  ablatione  feamdi  termini, 
ponendo  modo  vulgari  ^  r=  *  -\-  vel  —  tertia  parte  Coefficientis  termini  fe- 
cundi.  Hxc  autem  eft.  Data  Parabola  A  B  Y  ejufque  vertice  A,  Axe  A  E  & 

^^  ^''  Latere  refto  4,  reducatur  aequatio  ad  fbrmam  confiietam,  vhc  z,\  k  z,\ 
apz^aaij^iz  o.  Deinde  ad diftantiam 4 b  ducarur  Axi  pandfela  B K,  dex-. 
rnxfum  quidem  fi  fiierit  +  A,  aliter  finiftrorfum,  Parabdls  occuirens  in  fi  ;^ 
tc  lineae  fiippofitae  A  B  crigatur  perpendicularis  utrinque  interminara  DP, 
Axi  occuirens  in  punfto  G.^  De  B  in  Axem  demitte  perpendiculum  B  C,  & 
ipfi  AC  fiat  GE  Tapper  aequalis,  ac  yerfqs  inferioia  ponatur.^.   Ab  E  fia^ 
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E  H  =  \fy  iiufum  quidciHj  fi  in  xquatione  fuerit  4  /»*  deorfom  vero,  (i 
-  ^  ac  c  punibo  H  (vcl  ex  E  li  defuerk  quantitas  p)  cducatur  perpcndicu- 
him  H  Q^interminat«  D  P  occuii^ens  in  punfto  O.  Denique  in  linea  H  Q^in- 
terminata,  fiat  €)  R  =  7  5,  ab  O  dextrorfuui  fi  fiierit  -  ^,  Siniftrorfum  fi. 
-f  ^i  collocanda :  ac  Circulus  centro  R,  radio  R  A  defcriptus,  tot  punai:>  feca- 
bit  Parabolam,  quot  xquatio  propofita  vcras  habet  radices;  e«que  eruntper-^ 
pendicuh  Z  Y  a  punftis  interfedionem  Y  in  Axi  parallelam  B  K  demifla ;  qua- 
rum  quae  ad  dextram  linex  B  K  Affirmativae  funt,  ad  Siniftram  Negativae. 

Hujus  Conftrudionis  commoditas  in  eo  confiftit,  quod  Circulo  per  verticem 
tranfeunte  peragitur,  perinde  ac  fi  defuiflet  fecundus  terminus ;  ideoque  ad  Ra- 
dicum  Numcrum  determinandum,  fufficit  Loci  five  Line«  Curvae  pnsprietates 
perfpedas  habere,  quae  fpatia  difcriminat,  ubi  fi  ponatur  Centrum  Circuli  qui 
per  Parabote  Verticem  tranfeat>  drcumferentia  ejus  vel  uno  vel  tribus  aKis  pun- 
dis  earn  fecabit ;  hoc  eft  Lineae  curvae,  in  quam  incidunt  centra  omniumCircuIo- 
rum  per  verticem  tranf(?untium  ac  deinde  Parabolam  tangentium,naturam  definire.  - 

Locus  autem  ille  eft  Parabolois,  quam  cum  Gf.  WaUifio  femicubicalem  appellare 
licet,  five  in. qua  Cubi  applic^tarum  ad  Axem  fimt  inter  fe  ut  Quadrata  por-^ 

tionum  Axis^  Cujus  Latus  redum  eft,  ~  Lateris  Redi  datx  Par^te,  Ver- 
tex verp  pundhmi  V  e^dftente  A  V  dimidium  Lateris  retSi  ejufdem  Parabolae,.. 

o 

Hoc  eft,  fi  ponatur  Unitas  pro  Latere  Redo  datae  Parabolas,  —  cui  ordinatinu 

applicatas  aequabumur Qiiadfato  partis  diametri,  five  cubus  ex  {  VH  quadratO: 
ex  H  R,  fi  fcilicet  R  fit  Centrum  Circuli  qui  per  verticem  Parabolae^tranfeat, , 
eamque  deinde  contingat;  Haec  eft  Curva  ilia  quam  primus  mortalium  Nelim 
Norfras  redae  datae  aequalem  demonftravit,  eaque  occafione  apud  Principes^ 
Geometras  dudum  Celebris ;  ejufque  proprietates  Q.WaUi/ms{}xh  finem  Libri  de 
Cffoidtj  &  Hngenius  Prop.  8  &  9,  de  Umarftm  Oirvarwn  Evolmitmcy  aliique* 
acri  ingenio  diujuifivere,  quorum  fcripta  confultat  Ledor.  Haec  Curva  utrin-. 
que  ab  AxeParabolae  defcripta,  viz^  V  N  L,  V  P  X,  fpatium  compldftitur,- 
in  quo  fi  ponatur  centrum  Circuli,  qui  per  verticem  A  tranfeat*  interfecabit 
ille  Parabolam  in  tribus  aliis  pundis ;  fpatia  vero  ab  Axe  remotioii  Centra 
prasbent  Circtilis  non  nifi  uno  praster  verticem  pundo  Parabolam  fecantibus. 

His  probe  intelkdis  jam  ad  determinandum  Radicum  Numerum  accingi- 
mur :  Ac  primum  deficiat  fecundus  terminus;  fitque  Latus  Redum  i,  vel  AV 
:=  ; ;  in  conftrudione  V  H  eft  i  p,  H  R  vero  \  q ;  cumque  fi  fiierit  ■+/,  ab  V. 
verfus  fuperiora  pjonenda  fitf /,  Centrum  Circuli  extra  fpatium  LVX  fem- 
perconftituitur;  ideoque  una.tantum  R^dice  expliabilis  eft,-  Affirmativa  fi. 
—  qy  N^ativa  fi  +  5:  que quidem Radices  Carda^i Regulis inveftigantur.  Si. 
vero  fiierit  -/>,  VH  =  \ p  infeme  ponitur,  ac  fieri  poteft  ut  HR  cadat  in- 
ter Axem  &  Curvam  VX  vel  V  L,,  fi  fcilicet  Cubus  e^  '  VH,  .five  ex  \py 

major  fit  quam  quadratum  ex  -     qr  five  —  p  ^  major  quam f  Y^uo  in  ca- 

fii  tres  dantur  Radices,  duae  Negativ3S~th fuerit  -  q^  ac  una  Affirmativa  earumu 
fummae  aequalis ;  vel  fi  -+-  7>  duae  Affirmativae  unaque  Negativa*    Quod  fi^ 

*-r-  a '  minor iit  quam  —  ^?  una  tantum  jreperitui:  Radix»  AJQGraiativa  fi  -  ^r>         ^^  I 
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Ncgativa  fi  +  f  Aque  ha^c  paffim  doccntur  ab  lis  qui  hanc  Ccomctrb  par^ 
tcm  tradarunt. 

Jam  adfint  omnes  termini,   ac  primum  proponatur,   e.  g.  xauado  hxc 
z,  -;c'^  +  ;c^-f  =  o;  cuietiamFiguiam  (5 1)  adaptavimus.  Inhujuscon- 

ftruaione  BC  =   '  k  VG  =  —  AC=  -^*^,Ve4**>VH  \  **- 
3  %  18  o  o 

—  bp i^atqueHRffivediIhmtiaCentriCkcuURabA3«,eft  fempcrdi^ 

ferentia  inter  -    bfic —  b^  -\ —  qi  quae  fi  aequantui^  Centrum  cadit  ia 

Axes  fi  -    bfvoAjor  fit  quam  —  b ^  4—   f  ad  Siniftram  Ajus,  fin  minor  ail 

Bcxtram.  Si  itaqueCubi  e*  —  VH,  (hoc  eft  ex  —  ^i  — -  p  quam  iiomi- 

?  9  ?  ^ 

nemus  d)  Latus  Quadratum  five  ^  dddy  taa^  fit  quam  HR,  five  differen- 

III 

tia  inter  —  ^'^ q&~^bp;  reperitur  Centrum  R.  intra  fpatium  N  P  V, 

X7  X  O 

Paraboloidibus  VPX,  VNL,  ac  refta  intermioata  D  N  P,  circumfcriptum: 
ac  proinde  Circulus  Parabolam  fecabit  in  tribus  punftis  Y,  Y,  Y,  ad  dextram 
iineae  B  K  fitis,  atgue  adeo  «quatio  tres  habet  Radices  Affirmativas.  Centra 
vero  extra  hoc  Ipatium  NVP  conftituto,  tion  nifi  una  Radice  Affirmative 
-explicari  poteft.    Hie  obiter  notaridum  Reftam  b  P  Riraboloidem  VPX 

vtangente  m  pun^oPyexiftenteE  P  =  —  b  '  j  alteram  vero  VNL  fecare  in 

pundbo  N>  ita  ut  demiflb  in  Axem  Perpaidicub  NiF,  VF  fit  pars  quarts 

ipfius E V,  five  —  bbyli Vveso  — 5 i '•    V W  autem,  quae  k  punfto  V  Axi 

2,/^  lOO 

perpendiculariterereaalme«DPoccurritinW,aequaliseft  — i'  five— EP. 

54    I       ^ 
Hinctuto  concluditur,  fi  inacquatione  vd  p  m^jor  fit  quam  —  bbj  vdf  ma-' 

jor  quam —  ^',noniiifi  unam  eamque  AifirmativamRadicemreperiri;Fallit 

itaqueR^uJa  Cirr^(Edit.  u^ft.  1^55,  pag.  70.)  ubi  tot  veras  dari  Radi- 
ces quot  funt  in  aequatione  mutationes  fighorum  +  &  —  pronunciat,  fiitftia 
etiam  in  Commentariis  fuis  Sphalma  hoc  cxcufante  Schootemo;  Fingi  enim  pof- 
fimt  infinite  plures  xquationes  praecedends  formulas  tres  fignorum  mutationes 
habentis)  quae  unam  tantum  quam  quas  tres  habeant  Indices.     Propo/km 

>etiam  qumta  SeSUams  quints  Artis  Ana^ic^  Harrimi  Nofhri,  uti  Prob.  18.  Nfh^ 
meroJA  Pot  eft.  RefiL  Vktdt^  vix  latis  finna  eft,  cum  ex  Limitationibus  quas  iW 
pofuerunt,  toti  Parallelogrammb  P I V  W  id  conveniat,  quod  foli  fpatio  NVP 
pm  competere  probavimus,  hoc  eft  ut  centrum  praebcat  Circufo  tribus  aliis 
pundis  pr«ter  Verticem  Parabolam  fecante.  '  Digitized  by    -Qy^^itK  ^^ 
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QpafitiMsautemf)  five  tennqms  uk^  dad$>  ^  &/eil^  ut/nmier  fit 
<{uam  '     ^  ^f    accuiate  Ikniutur  ex  praicedeata  scpiotsoiae  ^  4  4  4  zc 

—  ^ *  +  If  ^  T ^'^  ^^"^  fcilicct Circuhis Parabojani contingaf.    Itaquc 

—  f minor cffeddbctquam—*]^ *'  +  ^4dJ;  at fi / major fiierit 

quam  --  thy  majorem edam eile  oportec — ^quam— ^/ h^  -y^^'ine 

cadat  centrum  in  Q>atiok>  N  V  W.  Atque  hisconditionibusaequatiofemper  trf- 
plid  Radice  explicabilis  erit>  aliter  non  nifi  una*  Semper  vero>  fiv^  tres  five 
una)  Affirmativas  funty  ob  pofitionem  centri  R  ad  dextram  lines  D  P. 

Atque  hie  eft  cafus  maxime  difEcilis,  ita  ut  quicunque  piauniila  bene  cal- 
kat  fequentia  facili  n^otio  intelliget.    Detur  jam  a^quatio  z, '  —  hx,^  +/f^ 
r4-  ^  =  o«.   Hie  ut  tres  habeantur  Riadiees>  oportet  Centrum  Cireuli  alicubi  - 
intra  %atiumPN^i  redisPN,  P-^>  &eurvaParaboloidisN^>definitum>- 

reperiri^  qu^rc^tcrcumEF  fit  =  -x  ^^r/ minor effleddDetquam  —  bt: 

j}maddeterminatio«emquantitatis^^exiftence4/= — hb fy  ut  anteay^ 

^ddd  ^ —  hbb  -^^  ^//oBper major cfTedebctquam  —  f»  utconftitua- 

vox  Centrum  Cireuli  in  ^tio  praedifto  PN  A  r  quod  eum.  fit  ssquatio  talis 
duas  habet  radices  Ai6Suinatiya$  ac  unam  N^tivam.     Si  vero  f  major  eft 

ifxsm—  bbjwA  —  f^majorquam  ^ ddd'\ —  bbb  -^— ^;>  nonnifi una^ 

eaque  N^iva  Radice  explicabilis  eft. 

Propooatur  jam  aequatio  z.^  ^  b x>^  -^  fz,  ^  q  i^  o.  Ut  kax  aoquatio 
treshaoeat  Radkes^  oportet  Centrum  €irculi  alicubi  inveniri  in  ^)atio  indefi* 
Btto,  inter  redamDPD&curvam  ParaboloidisPX;  hinc  quantitas  /  non '^ 

eft  obnoxia  limitationibus>  — f  vero  {emper  minor  efle  debet  quam  ^  ddd-^ 

I  I  I  I' 

—  bbb — ^  ypfpofttod'=z  —  bb-^-     p:  Hoc padoduaedantur Radices 
27  6    ^   ^  p        '    5^  ^ 

Negotiva^  aconaAffirmativa;  aliter  veto  fi — f  major  fit  quam  y/ ^^^  — 

—  ** *  -  "^  */>  unica  tantum  AflSrmativa  exponi  poteft.    Qjiarto  loco  fit  v 

«juatio  «» '  -  ^  «» *  ^fz,  +  ^  =  o,  quae  duas  Affirmativas  habet  Radices  ac 
unam  Negativam  fi  Centrum  Cireuli, reperiatur  in  fpatio  indefinito  inter  re- 

fiasRA,  PDraccurvamParabobidis'i^L;  hoe  eft,  (pofito^=    ^^  + 

"  f)^~  ?  minor  fit  quam  y<*«Wi/-t bbb^  —  b  p\  fi  vero  —  f  ma- 

iV  hacquantitatefiierit,  unatantum  NegativaineftRadix^  Quiwoi^ed  by  LnOOglC 
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Quatuor  autem  aequationes  rdiqus,  in  quiboi  habeatur  +  h^  quoad  Ihni* 
tationem  Numeri  Racucum  non  dinemnt  4  prsdidis,  fi  (i^um  tennini  ultimi 
-mutetOTj  fervato  figno  termini  tertii;  qu«Tcro  AflGumaavx  efunt  Rjadices  in 
iUis  hie  Sunt  Negative,  &  vice  ver6.  Sic  in  aequarione,  «. '  -  *  ^  *  +  f  ^ 
-  .^  =  o,  una  vel  tits  eranc  Afl5rmativ«  Radices;  in  hac  vcrcs  k. *  -f  ^  z. * 
+  /'«'  +  f  —  o,  vel  una  vd  tres  N^tivae  funt,  fub  iifdem  conditionibus; 
nulla  vero  omnino  Affirmativa.  Sic  in  «» '  +  ^  jc*  -+  ^ «r  -  ^  =  o,  du«  iimc 

N^ativaB&  una  Affirmativa,fi/>  minor  fit  quam  —  bb,  ac  —  q  minor  qu^ 

II  5  * 

^  d^  '\ b^  -  —  ^^,  quemadmodum  in*'  -  b z.^  '\'p  z,  4-  ^  =  Of 

duae  erant  Affirmativae  &  unaNegativa;  excedentibus  autem  k^  praefaiptas 
^'vd  ^,  una  tantum  hie  eft  Radix  AflSrmativa,  quae  ibi  Negativa  erit.  Pari 
mode  in**  -l-^*'-y)*4'f  =  o,  vd  duae  funt  AfiirmativaB  ac  una  Ne- 
gativa^  vel  una  N^ativa  tantum;  denique  iifdem  de  caufis  in  asquatione^ 
**4-^**-/»*  -  ^  duae  funt  Negativx  &  una  Affirmativa,  vel  una 
Affinnativa  tantum,  quibus  in  aequatione,  *'  —  ^^^-^^-V-j',  duac 
erant  Affiixnativae  &  una  Negativa>  vel  una  Negativa  tantum,  nempe  prout 

I  II 

— '^  major  vd  minor  fiierit  quam  ^  d  ^  -{ b  *  +  -    bp. 

Si  defiierit  terminus  tertius,  five/>*.  Centrum  R  femper  cadit  in  linea 
I P  E  ^^.,  quocirca  fi  fuerit  *  '  -^  bz.\i(r.  —  ^,  vd  * '  +  ^ *'.*.+  ^, 
una  tantum  efle  poteft  Radix,  fi  -  ^  Affirmativa,  fi  -f  ^  Ni^tiva.  At  fi 
fuerit  *  -  ^  *  .  *.  4"  ijr,  vel  *  *  ^-  ^  *  .  •^.  -  f,  dua^  poflunt  efle  Affir- 
mativa^  ac  una  Negativa  m  priore,  vd  una  Affirmativa  &  duae  Negativae  in 

pofteriore,  cadente  Centro  in  linea  P  A  inter  P  ac  ^^  hoc  eft  fi  ~  f  minor 

fit  quam  —  ^ ' ;  fin  major  fuerit,  una  tantum  Negativa  in  priore,  vd  una 

Affirmativa  in  pofteriore,  dare  poteft. 

HaSenus  Numerum  Radicum  in  Cubicis  aequationibus  plenius  aflccuti  fu- 
tmus,  reftat  ut  nonnulla  adjiciam  de  Quantitate  Radicum.  Hie  primum  No- 
tandum  quod  omnis  squatio  tres  habens  Radices  ope  Tabulae  Sinuum, 
Trifedione  fcilicet  -Anguli,    fatis  expedite  refolvi  poffit ;    Ponendo  fcil. 

y  -^  bb  -^  ^  pjvA ^^dyCi  fuerit  +^  in  aequatione,  vd \/  ^  bb-^^  -    p, 
fi  -^,  pro  Radio  Circuli;  Angulum  vero  trifecandum  qui  Sinum  habeat  in 

Tabula  SinuumAZ J: :  Invento  hoc  angulo,  Sinus  tertian  par- 

^d' 
tis  ejus,  ut  &  Sinus  tertiae  partis  compl.  ad  Semicireiilum,  eorumque  fumma, 

exTabu!aSinuumdabuntur.  Hi  vero  Sinus  in  Radium  t/-    ^^+      pdu- 

V  p  5  "^ 

ccndifunt,&habebunturQuantitatesjCyc^,y^,y^,in/J^.)quaram&  -  b  vd 

3  Sura-    . 
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Suouna  vd  di£fereiitub  pfout  cafiis  poftdat^  veras  Radices  iEquackmis  exbibe* 
bunu  Ha^c  omnia  ex  mveods  Cart^  dedvantur « Ut  veio<:arusoauie$»  quantum 
fieri  polfiti  bimter  compkdar^  dico  ^uod  Centto  R,  in  prima  asquarionum  for- 
mukb  cadente  in  fpado  VG  P«  Scdiones  duas  ¥»  Y>  cadunt  inter  A  &  Bt>  ac 

pRMQcleutraque  ex  MinoribosRadicibus  Minor  eft  quam  -  ^>  tertia  autem  & 

M:yoribDperfiq)Qat---^>fuperaturvem^A.  Q(iod  fi  cadat  in  fpatio  G  N  V> 

duas  tnajores  funt  quam  —  by  minores  vero  quam      h»  tertia  veto  eft  ^  - 

duabtis  alceris»  acpioinde minor  quam  —  hi  Scd  admbita  Limitatione  Qpan** 

toatis^  arftioiibasterminis  Radices  induduntur.  Maxima  enim  Radix  Itinor 

eft  quam  ^  ^  bb  -^      f +  — *f  m^or  vero  quam      — bb  ^f'\ bi 

it^wa  —  b^  ornKx^eftsniam  j»>  Ume$4]]e'fic  ^  ^  bb  ^  —^4 —  b;  R*. 
4  P  5  5 

dix media fdnp€rjrnifa6r^  quam  ^ — bb  ^p^—  b;  trofcr  vero  quam 

— *-  ^  —bb p;  hunc vero limitem nunquam  exoedit  RadikMini- 

Ott)  fed  cum  Qjiantitate  f  evanelcit. 

In  fecunda  fbnnuh  pr9e{cri[>ti$  J^ibns  dux  (imt  Affirmativae  ac  una  Nmh 
tiva»  ac  cadente  Centro  m  fpatio  G  PE,  altera  ex  AfErmativis  major  eft^  afte« 

tera  minor  quam  —  by  Major  vero  non  excedit  by  Negativa  autem  Major-non 

cffcpoteftquam      — bb *,  eft  autem  differentia  ipfius  b  &  futamsfc 

AfGbnativarum.    Centro  autem  in  fpatio  £NG  A  pofitOf  utraque  Affirma* 

I  VI         I 

tivamajor  eft  quam  —  by  minor  vero  quam      —  bb-^ —  b,  Negativa  vero 
fenper  minor  eft  quam  —  b.  Limites  autem  propiores  ex  data./  evaduntRa- 


itunor 


didsquidem  maxima^  Afiwmativac       — bb  -/-I by  qua  fanjper 

eft,  ut  &  major  quam      --bb p  -^ —  bi  hoc  taiDen  limite  minor  eft 

akeni  Afimnariva>  quae  cum  quanritatefminiatur*  N^adva  vero  Temper  mi- 

nor  eft  quam      —bb  -  -^p ^,  ac  defidente  quantitate  q  evanefcit. 

9  3.3  .    ^ 

In  tertk  fixmuk  dux  N^ativae  funt  ac  una  Affirmativa  :    in  hac^  ut 
&  in  quartay  Radices  iion  limitantur  i  quantiute  b.     Affirmativa  veio 

fanper   minor  eft  quam        ^-^*  +  — /  +  —  by    major  tamen  quam 

Vol.  I.  ^    L^    ^        vrri^grd  by  Google 
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^  f'\ —  *^4 —  t:  Maxima vero  ex  N^tivis  fonfcr  major  eft  quam 
4  *  

^  — hbA P,-. — ^,  minor  vero  quam      p'\ —  ^^ ^-     Minor 

9  i_      i  ^  "^       4  ^ 

autem  ex  Negativis  temper  minuitur  cum  minuta  ^uantitate  q. 

In  quarta  formula,  cadente  Centro  intra  fpauum  L  A  PD;  fi  dtiae  fiht 
A&mativgs  ac  una  Negativa^   Maxima  ex  Affirmacivis  major  efTe  nequit 

quam     p'\ — ^i-l ^,  nee  minor  quam     — ^^+     /  +  —  ^;  Minor 

iero Radix  abhocLimitc  minuitur»  minuta  quanfitatef.  Negativaiautemminof^ 

fftqiiam  ^  —  ^*  +     f  -  —  ^> major  veroquam     pA k^r^  —  ^.'. 

^  9  .5.5.  J-      .       ^ 

Notan^um  vero  hie  R^adices  N^ativas  ubique  iigno-AmnaatiYO!  notari>. 

quk  hs  funt  Radices  Affirmative  quatuor  asquatioqum  ilhrum>.iA  quibus 
habetur  -{■  ty  ac  f  figno  eontrario  noutur ;  ut  fupra  mooiii. .  Horum  omni-^ 
um  Demonftratio  ex.eo  confequitur,,  qupd  ubicunque  Cemrum  Circuli  Rin-^ 
ciditin  Lineas  curvasVPX>  velV  A]4»  circiuiifereiiHa ejus  Parabolam  tan- 
git  in  pundo>  cujus  ^ftantia  ab  axe:  eft  y< -T- V  H;  eamque  fecat  ex  aken. 

Axis  pam^  ad  di  Aiuitim.i\/ —  YH;  cuory^ 

altera  ex  Radicibus  fit  =::  o>  ac  proinde  Cubica  rediieitur  ad  C^adraticam>. 
five  ad.i1  -*  ^«.  -^Ip  =3  Of,  cujus  Radices  Limites  deiignant  ubi  evanefcit 
auantitas  f :  ac  quo  niinor  eft  ^  eo  propius  ad  Jia&  limites  accedunt  Ra- 
dices^   Qiiad^t^  eft  etiam  cum  Centrum  cadit  in  Axe ;   hoc  eft,   cua» 

— f  =---  ifp ^:si0prii»formula;vel — ^^  — >'  -  -   ^?>  "^^ 

Cjuoda;  in  tema^impoffibik  eft;at]ft.quarta  nun  — ^=  —  l^  +  -z^pfquQ 

in  cafuMiiKM"  ex  Radicibus  Affirmativis  eft  -  *>  Major  ^  — bt  +?  4 —  t; 
^1 •  '  5.  •       5.       .  J     , 

Negativa  vero       _  A^  -4-  p k  In  prima>  Radices  fimt  —  A,  &  —  ^ 

. 5  '^      5  ' }_         5 

4;      --^^ -a.  DtiieouKkverQfornEiuW  — ^>&,    -^^>-a;-J.-^—  *,. 
5         /  5_  5  "^       5 

&ht  Affirmativx :  N^tiva  autem      —  ^^"-  /^ ; ^.- 

Atque  haic  in  Cubicis  fuffieere  pofie  videntur ;  ob  cximium  vero  Ufiim 
Mfethodi ,    qua  ope  Tabula?  Sinuum    Radices    harum  xquatiomun  in- 
y^muntur^    placuit  unum  vel  akerum   Exemplym  adjungere,    ut  Praxis., 
iUiiis  compendium  mdcL  innotefcat..    Proponatur  ./Equatio  *  '  -   59  *  * 
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^479*-  2881  rsoj  qocmntur Radices c    ^  —  ib ^—fzsi^^-- 

'    At    I      I  'i 

«y^4cujusduplum^37  j  ILaditiscftCircufi;&^Z— — i = 

*iP7+P4o  — -jiijA  ^ 

>(ivc ^ eft  Sttuis  Tabdaris  AfiM& 

1,1  1,1  -^ 

hocefty  £ufb  dividone  ope  Logarithmorum,  Lc^.  9*  92.  jf  15(^09  cui  re{pon* 
<fct  Angulus  57  ^.  19  iw.  1 1  7  i.  Hujus  tertia  pars  19^.  6  m.  14  s.  & 
compkmenti  40^.  55  m.  ^6  s^  Sinus  dant  Log.  9.  5 1498;>  &  9.  ^  i<$oi  i, 

quidu£tiin  Rad.  y^  57  —  producuntY&,etYto  Log.o.30io5o.  =  a,  ct 

Log.  o.  ($01059  =r  4,  tertio  vero  Y  &>  squalis  eft  eorum  fummas  five  6* 
Ideoque  Radices  fimt  ij  -  a  =  9,  ij  -  2  =  n,  &  ij  +  <J  =  19,  ex 
quibus  {ingiilis  conflatur  prxdidb  aeqiiario.     Ubi  Notandum  dtias  Minofes 

Radices non  excedere      t  vel  i;,  quia  Centrum  R  in  conftruftione  cadit 

addcrtram  Axis;  id  eft  -~*p  minor  eft  quam  •: — b^  -I —  a. 
6    '^  ^        27  I  ' 

£xen4>lum  alterum  (it  i^c^  -  15  at'  —  229  x  —  525  s  09  &  qu^- 

rantur  Radices      —  **  +  —  ^  =  4/  loi  {  =±  v'  ^   &  Radius  Circuli 
'95 

^   ^  .      ^d^  "  loi  i  ^  lOI  f 

"loi  ^  .^  loi  -    ^  ^"^^  Tabulari  Arcus,  ciijus  Log.  9.  975 ^42^,  & 

Arcusipfe7e^.  ^4  w.22  /.hujus  pars  tertia  eft  2j  ^.24iw.47i/.&  Com- 
pkmenti  ^6  gr.  55  ^«  12  7  s;  quorum  Sinus  Log.  funt  9.  59918$,  & 
9.  775275,  quibus  addito  Log.  ^  405  |  fiunt  Log.  o.  903089  =  8,  & 
Log.  I.  079181  =   12,  &  eorum  fumma  =  20.    Hinc  conduditur  20 

+  —  ^,  vel  25,«quariRadiciAffirmativaB>  &8  &  12 ^,  five  5  &  7> 

Nteativis.  Quod  fi  squatio  fuiflet  a:  '  +  ^5  *'*  "  229  a:  +  525  =  o, 
5  &  7  fuiflent  Affirmative;  25  vero  Negativa.  C«tcr«  autem  Cubicae 
unica  tantum  Radice  explicabiles  juxta  Regulas  Cardam  refolvendas  funt, 
poftquam  demptus  fuerit  fecundus  terminus ;  nee  video  quo  pafto 
minori  calcub  hoc  negotium  peragi  poffit.  At  fi  defideretur  Radix 
h«c  in  Qiiantitatibus,   ?,  /,   a,    expr^fla,    dico  earn  effe  in  prima  for-        ^^  | 
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fnuli)    —  ^4-  vel  -  fumma  vd  difibrent^a  Radicam  Cubicarom  ex 

^-ff--^/^'*'  +  — ^f-i^M  +  — f '  +  —  *'+ 'f- 

4^^      loS*^            27      ^'     tf    '^^       27 '^   -=- 27  2^ 

—  ^/:  x«K».  +,  fi  —  ^'4 ^  major  fit  quam  *^>  alitcr  -  5  Sum- 
mi  vcraquocies  —  bh  mzjor  eft  quam /;  firi  minor  fuerit  —  i  if    difeea* 

tia.  Inque  caetcris  fonnulis  Radix  femper  conflatur  ex  iifdcm  elemencis>  va- 
riatis  tamcn  fignis  +  &  - ,  ut  facile  percipiet  qui  velit  experiri. 

Ope  vero  Tabute  Logarithmicx  Sinuum  Venonim  Radices  hx  (atis  pnxiK 
pte  inveniuntur :  nempe  fi  coefficientis  Numeri  fint  furdi  rel  fradi,  ac  Radi* 
ces  Numeris  inefifabiles ;  ut  plerumque  fit.    Hsc  autem  eft  Reguh :  In  primi 

nc  feamda formula,  (T-  t  b  minor  fit  quamp;  fit  -  /  -  tb  =  J^  iz 
pofita  dillcrentia  inter  —  bfSc  —  ^*  ^-  -   ^,  hoc  eft  HRi  in  prima,  ac 

inter  -   bf  -{ —  ^&  —  b  V  in  fecunda,  pro  Radio;  inveniatur  Anguks 

cu)hs  Tangens  eft  ^  y/  ^  Deinde  ut  Co-finus  hujus  Anguli,  ad  ejuidem  Sinum 
Verfum:  Ita  differentia  pro  Radio  tiabita,  ad  quartum;  cujus  Latuscubi^ 

cum  trifaeando  Logarithmum  habebitur  r  ac  divifo  -^  -  -  ^  fe  per  hoc  La- 
ms Cub.  i  Qttoto  fubducatur  Di  viibr,  Refiduum  erit  quantitas  Y  &  t  Hujus  Re- 
fidui  ac  -  ^  fumma,  fi  centrum  cadit  ad  dextram  Axis,  aliter  differentia  ea- 

rundem,  Radix  eritquaefita;    Quad  fi       bb  major  fit  quam;,-  pofiro  HR 

pro  Radio,  fkd  ^  iL,  five  diftantia  Paraboloidis  ab  Axe,  Sinus  Arcus  cujuf- 

dam ;  Hujus  Sinus  verfiis  ducatur  in  Radium,  five  -  bp b^  A cu 

6    ^       ij       —  2   ^ 

ac  trifcfto  produdi  Logarkhrao,.  habebituip  eju$  Latus  Cubicum,  per  quod 
dividatur  -     b  b^      p.    Dico Qyoti  ac  Diviibris  fiimmam  eadfcm i^c  addK 

I 

tarn  vel  abktam  ex  -  -  ^  Radiccm  qusfitam  exhibere.     At  par  eft  Ratio 

in  tertia  ac  quarta  formuUs,  nifi  qucd  —  b}  Ar      bp'\ f  pro  Radii^ 

afTtmenda eft,  ac-    bb  +  —  pin      ^    bb-^-  ^   p  five,  d  J  d  v>to  Sinu: 

Sci  Psec  prxceptaexemplis  fonafle  melius  percipientur*  ^^  | 
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.   St  sqoatio  Cubical ^% k,z,  -*  17  za:*'-^  54^ -* ; 50^ ac  quafotur  lUdir '^t 
Hie      t  b  major  eft  <)uam/>  (ed  9  major  eft  quam  Cubus  ex  -  by  ideoque  una 

tantumAfiinnativaRadiceexplicahiliseft.  Jam——  -  ''^eft^ac — ^  y  -   L 

pro  Sinu  habeixla  eft,  ad  Radium  ^^  +  I7J  -  ^ 5?*  hoc  eft  — ^  :  Ar- 

"^  17  //  /^  2'7 

cus  vero  competens  fit  15^.  i.m./^^ s.  Hujus  Sinus Verfi  Log. 8. 55<Ji J7(f> 
additusLog.  Itadii  ^.  $op5pi;)dat  o.  84(7885^  cujustertia  pars  o.  I^i^zj6 

eftLog.RadicisCubicaB  i* 913949. quo  Divifore  divifo,  — ^five  dy  fit  Qixot 

tus  7. 3728 1 ;  Quoti  ac  Divifbris  fummoi  auAa  editione  —  ^>  fit  Rddb:  qna?^ 

fita,  nempei4,95;49  See. 

Exadis  Cubicis  Biquadraticas  jam  aggrediamur.    Hs  fempcr  vel  nuUam^ 
vel  duasy  vel  quatuor  Radices  veras  hab^t,  quarum  determination  partim  ^ 
Coefficiendbus,  partim  a  ^gno  &  magnitudine  Numeri  abfbluti  dati>  .pendet» . 
In  Conftruftione  aequationis * ♦  -  ^jc*  +/*^  -  ^^  rt-r.=LO>  fit'BD  =:     J%  4%)^ 

1^,AB  =  -^  bby  BK  =  ~,fivcdimidioLatcrisreai,KC  =  2AB=r 
4  i<$  2 

8  %  %  '^  z        iS  2^  Id 

-  -    bfs  2cEC  =  '     b,^ bp-^ — ^quofadoCifculus^CentroGr 

4  ^^  4  ^ 

Radio  y^  G  D .'  -  r,   inteHecabit  Parabolam  vel  nulb,    duobus,  aut  qu»-  - 
tuor  pundis,   qus  perpendiculis  in  lineam  HD  Radices  omnes  z,  exhi-- 
bent.    Ut  autcm  quituor.  fint,   evidens  eft  Centrum  CirjCuU  alicubi  coiv> 
ftitbi  debere  intra  fpatium,    di  cujus  punfto  quovis  tria  perpendicula  in  ; 
Curvam  Parabolas  demitti  poffint ;    atque  fimul  Radium  minorem  elTe 
maximo  ex  illis  perpendiculis  majorem  vero  media     Quod  fi  Centrum 
conftituatur  extra  hoc  (patiom,    ut  non  nifi  una  perp?ndicularis  in  Para- 
bolam demitti  poffir,  qua  major  fit  Radius;  vel  fi  ipinor  fit  media  ex  ni- 
bus  perpendicuhribus  >    major  vero  quam  minima  ex  illis  >    duas   tantum  ^ 

poflTunt  efle  Radices;  nulla  vero  omnino datur,  quotics Radius  y^  G  D  ^  -  r, 
snioor  eft  minima  ex  tribu$»  vd  una  iUa^  quoties  una  tantum  eft. .  Jam 
quale  fpatium  hoc  fit,  quibufque  limitibu^  difcemitur,  ac  quibus  coioditioni- 
bus  Radius  Circuli  minor  vd  major  fit  prsdidis  perpendicuhribas^  nobis  re- 

.  ftat  inquirendum ;  ac  primum  quo  pado  perpendicularis  in  Parabolam  d^- 

.mitti  pafltt  oftendendum  eft. 

Sit  A  B  C  Parabola,  A  E  Axis  ejus,  A  V  Scmi-Latus  RetSbm,  G  pundwn    "f  ^^^  - 
de  quo  demittenda  eft  perpendicularis:  Ducatur  Axi  perpendicularis  GE,  ac 
bifecetur  VE  in  F>  &  ere^  perpendiculari  F  H  ad  idem  Axis  latus>  fiat 
FH  =  JGE;  dico  quod  Cirailus>  Contro  H>  Radio  HA  defccipms,.  Para-         GoOqIc 
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Curvs  Paiabolics  perpendiculariter  inHftunn , 

'    Vt  flutem  tfes  fint  nujofoodi  aicerfedionesy  opcntetCehtrtim  Circuit  Hin 

F/f.  5t.         coUocariy  ut  fit  intra  ^di^  Parabok>idibus  induTum;  hoc  eft  ut  FH  minor 

"8  -  *    .  z 

fitquam  ^  -  -  VF^  five^H  'Iminus  quam  cubus  ex  —  VF;  atque  adeo 

GE  =  4FH,  mmor  crit  quam  ^ VF',  Civcj^^  — VE',hoceft 

Quadratum  ex  GE  minus  erit  quam  — VE '.  Coincidunt  itaque  hi  Limi* 
tes  cum  Paraboloidibus  duabus  ejuidem  gentris  <unl  ii^  quibus  in  Cubicis  vA 
fumu%  &d  qmrtim  Latus  SUSom  dufd^  ipinor  efti  ^^*  —j-  Lateris  Hefti 
Parabolae,  hoc  eft  -^-  ipfius  A  V :  ideoque  ea  ipfii  tfk  linea  Curva  o^us  Evo- 

lutione  generatur  Parabok^  ficdemonftrante'/fo^«»«?;  quamquq  femper  con* 

•Ki.  5*.         tJngjt  lined  DF,  quae  Parabote  perpendiculariter  infiftit  in  pundo  D.    Pun- 

^     ttum  autem  P,  five  ih  quo  contingit  refta  P^  Pataboloidem,  Centrum  eft 

Circuli,  qui  Radio  DP<ldcriptus  cum  Parabola  in  punftoD  coincidit,  five 

ejufdem  Cunritatis  eft^  uc  per  fe  latis  conftat. 

Defcriptis  itaque  hujufinodi  Paraboloidibus  V  X  P,  V  N  i^,utrinqueab  Ajb^ 
^1'  5».  perij^icuum  eft  qudd>  nki  C^trum  Circuli  conftituatur  intiuhos  lunite5>  non 
point  iOepIuribus  quam  duobns  ih  pun&is  Parabelani  intei^care:  imde  <ie- 
temiinare^  licet  quious  fub  conditionibus  Ceefiicieptes  terminorum  intermedi* 
orum  coCTcentUr^  in  squationfixis  fiiquadraticis;  ut  habeantur  qoatuor. Radi- 
ces*   Ac  prima  froote  darum  eft/  majorem^effe  apn  pofTe  quam  y  b  ^  (fii/^ 

in  fbiTOulis  ubi  habetiu*  + /»^  nee  ^  quam  ~- i '•    Gencrdiw"  veto -»^  *  » 

•  +  — ?^+  —  g^,  id  eft  diftamtaCentri  ab  Axe£G,  minor  efle  debet  quam 

EH  =  4  v^— VE'ihoceftCobVE  =-V**+  -pjquam-**  + 

-    p     —  ^  If  ^^7^  py  figois.  +  &  -  in  dubioreli^i  ut  fecundum  sqiu* 

tionis  cujufvis  naturam  variari  poftint;  quemadmodum  in  Cubicis  fiiperius 
oftenfom  eft.        *  " 

Termini  autem  ukimi  r  limitatio  eadem  facilitate  invchiri  nequit^  icf  adcb, 
quia  Prbblema  fit  Solidum  in  Curvam  Rtnrbote  demittcre  pcipendicularem, 
quodque  non  fine  (blutione  «quationis  Cubical  reftdvi  poflit.    Itaque  [»i* 
mo   loco  deficiat  fccundus  terminus,    vd  fi  adfuerit  tollatur,    ut  aequatio 
'  habeat  fbrmuhm,  z,  *  #./)  ^  \  ^  jc.  r.  =  0%    Ac  fi  fuerit  —  r,  femper  dua* 

bus  vd  quatuor  Radicibus  explicari  poteft;    ut  autem  quatuor  fint,  opor- 
tct  Centrum  Circuli  infia^Paraboloido5pr»£das  coni^tt^^^^^^^j^ 
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•       ,  ^7  *        3  •  i  •  —  . 

rioftiy haji^?/^*.  -  -/7.      f  =  o,  qnanritaribus  />  &  j iilflcm  C|^ anneads 

2  ^ 

^ujbusiD  BiciUEKimifa*  ^Usauteni&aclices  ^uuxitliQ Tabula ^inuuaa  £ctis  er* 
pedite  inveniunti*.  Inventis  aUtem  tribus  illis^  (quae  funt  ordinatiin  appli- 
catae  ad  Axem  Parabok,  de  punftis  ubi  inadunt  perpendiqda  in-  etpram     jy^,  ^^^ 

fifiirit  -  r;  qua  fi  minor  fuerit  r,  aeqnatio  quatuor  habetit  Radices,  aliter 
dnas.  Aft  fiwerir  +  r,  oportcbit  eam  mihorem  cflequam  5 jr-*  -/^rj  ct 
medi^  Jj  nam  fi  tnajot  fit,  non  nifi  duas  habere  poteft  Radices^  filtem  u  mi- 
tibr  fit  r,  euam-;  j  '-^^^cx^naximt^^  Ifaarvwi  ii  ina|or  fit,'  nuik 
omnino  Radice  v^ra  explicabilis  eft  acquatio.    Hi.  vero  iidem  Limited  aliter 

defignantur  ex  quantitate q>  fiiL  ^q^j  ^j  < in primo  cafii,  j^ tifmb^ 

cbado,  •cj*  +  —  f  7  in  tercio,. 

Fieri  antem  potsft  ut  dine  mtnorei  quamihiteBj^npn  loi^  diftaiit  ab  in- 
vicem,  uikIc  evenit  quodutraque  ex  perpendicularibus  itiajor  fit  quaibre&a. 

G  A,  fiiL  cum  q  j majus  fit  quam  —  f  \  minus  veroquam  — f  ' ;  cadente 

centro  intra  fpatium  Psrabolo/dibus,  (utiiufque  Figurae  51  &  52>mterjedi]m. 
Hoc  in  €afii>  fi  iuer^  +  ^^  non  nifi*  dus  poflqot  efle  BLadices>    ex- 

iftente  jF  *  +  —  qj  €X  maxima  7,  major  quamr  j  aliter  nulla.    At  fi  —  qy 

-^/^  cxUmimftj^  ma^  fiterio  ^iflai-tt  ^g»P^  notata,  r  vevo  major  quam 

—  qj  77*'ex  media jj  tunc ^labentfur  jjuatuor  ^radices;  at  duae  tantum,  R 

Yd  major  pnore  vel  n\inor  poftbriore  kiverita  iit  >v  ;      ^   „  .     . 

Si  vero  in  aquatione  fiierit  +f,  vel'fi  fit  -  ^&;f  f  iriajftsTRimfquamk 

8  I        '   1  ■       '    '  '        '  ' 

— |i ',  asquatio  jr '  #.  —  /^z  --^  f ,  umca  tantum  explicatur  Radice^  J  hoc  ot^ 

una  tantum  pcipendiGufiris  deCcntro  Girctilidemittipoteft  ^tmdlWiCTtefencta^      .-^    "^ 

ditnr  duias'  tantum-Radkes  haberi  pofTein  a^iiatione  data*,  quanun'^imha^^ 

ferit  -  IS  cum  quanmatei-atigctur;  ^atli  hab6ttur  -V  r,  obtcnta  qtiantitat— 

"'       I  ■       '       .       * 

lejt)  quaotitasilla  r  mincir  d&  disbtt  qutm^^.  +^ —  q^y%  nam  fi  eat  major  fit, . 

awjuatio  propofitaabfuraa'&  imppflibiliseft.-*  ,,-..' 

tongum  &  (iiperriuum  eflbt  pmnes  himis  foifus  aequationes  percurrere,. 
cum  ex  jam  di^  attendenti  fiitis  evidens  nt,  quae  Negativoe  qnx  Affirmafi- 
y»  fint;  atque  quod  Radicum  harum  Limites  ex  quantitatibu?  inventis  jr  pe- 
tantur.  In  exemplum  vero>  guod  cuivis  in  caeteris  imitari  licet,  proponantur     Tt^.  <«;. 
iodagandi  Limites  five  Conditiones  fub  quibus  in  iEquatione  Biquaclratica  4  R4- 
4ice5  Affirmative  daripoffint  Jtfcc  autem  fit  qtioties.CentrumCirculi  G^ponitur        C  OOqIp 


(8o) 

infpatioVPiC  acfiqiylh^^betur  +  r,  nveCicculiR^ 

-*.f  «  +r  =  o;/ vetonujoftmeiTenonpoirequam^  ttyntc—jtyixK 

o         •     4 

in  ctfui  quam  -~^* '  + . —  f  {    dcihde  opus  eft  ut  -   >  i'  — —  ^  in 

^       ■ 
~jbb  -  --'/Linajor fit  quam  -*'H — f /^»  ficexhisLimidbus 

rcrco  coaAabitCentrum  intra  Qiatium  V  P  K  inveniri.  Ut  veto  definiatur  quair 

<it»^r,  fblvencb  prinmm  &  Cubka,  jr '.  *. L^»^  J  ••s^-i.ji 

"^ — ^  ""  «^*'  *^  habebunturpunda,  in  quae  perpendiculares  dc  Ceotio 
in  Cunram  Parabolae  cadunt. 

Inventis  autem  tiibus  vabribus  hujus  y^  r  minor  e0e  d^ec  quatn  -^k* 
H-  -T*?--7^**?  +  5/'-  8  ^'Jj^fjy  ex: media jb  maieriwo 

ma  jr.    Hos  vero  Limites  fi  excedat  r,  non  nifi  dus  Radices  haberi  poflunt* 

Deniq;fi^*'  +  -l*^-^**/  +  3jr*  -  ^  ^^/jr+z^jrcxmaxi- 

ma  n  minor  fuerit  quam  r,  squatio  propofita  impoffibilis  eft* 

Accidit  etiam  ut  quatuor  fint  Affirmativs,  cum  Centrum  Gconftituitur  in 
fp^kdoVT&duif^ayci/LKTSpeipendicuIari  inmedfim  UoceAD: 

hocautem  fit  cum  ^maioreft  quam  -    bb,  ac  —  ^  *  -  —  P      — :r  bb  — ^p 
^  major  quam  ^fb ^  ^  ^  ^ q.  Qjio  incafu  Temper  dux,  aliquan* 

o  I2o  2)       - 

do  treSf  ex  Radicibus  fiunt  majores  quam  —  b. 

4 
flit*  u*  '  Noftand^m  vero  hie  limitem  iUum  ex  minin>a  ?  produdum^  aliquando  ne* 
gativum  &ri,  five  minorem  nihib ;  quotiesy?«u  masuma  ex  tribus  perpendi- 
cularibus  major  eft  quam  GD*  HoC)  fiaccideritquantitas-V>^Limite[M:x- 
fcripto  ex  media  jr>  m  nihilum  mmui  poteft.  Defedhis  vero  Limitis  ex  mini- 
ma^  monftrat  quanta  pofiit  efTe  -  r  in  ^uatione,  fi  habeantur  tres  Radi- 
ces Affirmativx  ac  una  N^tiva;  quam  fi  excedat,  non  nifi  dux,  altera  AC- 
firmativa,  altera  Negativa,  dari  poflimt.  Hasc  autem  omnia  demonftrantur 
ex  eo  quod  prxdidi  Limites  quantitatis  r,  fint  differentix  Qpadratorum  linex 
G  D  &  peipendicukrium  in  Curvam  Parabolx. 

Ob  perplexas  vero  cautiones,  quas  parit  in  xquationibus  hifce  fignorum  diver- 
fitas,  prxftat  femper  fecundum  termmum  tollere^  ac  deinde  juxta  prxcepta  jam 
•tradita  Radicum  numerum  ac  figna  inquirere ;  prxfertim  fi  quantitates  illx  y  non 
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^ invicettu    Ex  quatuor  antem  hilce  Hadidbus  Ajffim)tti^j5»  dasTohptt 

font  minores  quam  —  t^  duas  veromajores;  nenpe  fl  D  G/ mitor  fit  quam 
4 

AG*  fvft—fb  quam -f-  b^  +f.Trcsautem minores funt quam  -  ^qudties 
4  04  4 

l^rpendiculans  mediae  five  ex  media  y  inventay  major  eft  quam  AC>  five 
R  ^>  ^yj niajor  quam  57 '  t  fjj  ex  eadem  media jr;  Qparta  vero  &  maxi* 

ma  Radix  major  eft  quam  maxima^  -| hi  xquatur  autem  difierenti^e ipfius 

^  &  fumms  csterarum  trium  Radicum,  ideoque  minor  eft  b.  Sed  jam  manum 
de  Tabula;  Fortaffis  iUi  qui  naturam  Parabolae  penirius  perfpedam  habent> 
roajori  compendio  hxc  omnia  peragere  vald^unt;  at  fi  quantitates  has  omnes 
b.  f.  q  &  r,  abfque  re(blutione  Cubical  asquationis  rite  determinari  poflint  9  non 
fine  cau(a  amfaogitur;  quscunque  enim  asquationibus  planis  hac  ift  re  fiuiit^ 
noQ  veios  Limites,  fed  Appradmationes  tantum  exhibent. 

XX.  Rcgulas  binas  compendiofas  admodum  p^o  Approximatione  Radicis  Cu-  to*  ExtrMffifm 
bicx  nuper  protulit  D.de Lofftejy^tttdm  rationdem,alteram  irrationalem; nem-  i^'f^^p^^ 

peCubi^44  +  *htuseffemter4+-^--.ac  >^^ 

i  ^     -T  ^  4  3-^         i        May.  Ai  1694. 

Radicem  autem  poteftatis  Quintas  4'*  -{-  b  Cic  exprimit  =  —   a  + 


VV  1             b         1  I 

—  a  ^  Ar a  a  (non  —  41  4  irt  perperam  k^tur  in  libix> 

Gallico  impreflb).  Demonftnntur  autem  RegdaBpraedidae  ex  Genen  Cubi  & 
Poteftatis  quintae.  Pofito  enim  Latere  Cubi  cujuique  4  +  r,  Cubus  inde  con- 
fttois  fit  444-^5  4  4^  +  laee-^-eecy  adeoque  fi  fupponatur  a  as  nu- 
merus  Cubus  proxime  minor  dato  quovis  non Cubo,  e  e< minor  erit  Uni- 
ta(te,  ac  refiduum  five  b  aequabitur  reliquis  Cubi  membris  j  4  4  ^  +  5  4  r  ^ 
-Yfcci  rejedoque ^ ^  r  ob  parvit^temj  b  =  ^aae  -^  ^aec.    Cumque 

dae  midto.  nv^ju^  fit  quam  ace, non  multum  excedet  ipfim  f,  po- 

3 
i  b 

fitoque  e  x=   ,  —  -    —  ; — y  cui,proxin?e  aequatur  qaanritas.r,  >in- 

5  J  4  4  "-T*  J  4  r     ,  ^ 

b  '        b  ab  ^ 

vcmetur,  = -,  fiVe' ►^-.t  hoc  eft -— ^,==^adeo- 

54^  p    ,  ^4aa  •+  h 

laa-i- ^a  a  ^  — 

J  4  4    '  4  .      '*     ' 

a  b 

que  latus  Cubi  aaa  '\'  b  habebitur  a  A ^— r-v >  qu^  eft  ipfa  fi)r»' 

5  444  4-  S      *  '^ 

muk  rationalis  D.  Je  Lapuj.    Qiiod  fi  4  4  4  fiierit  Humerus  Cubus  proxime         C^r\r\c^]c> 
Vol.  L  ^  ^  M  maj(F^^bv^OOgie 


(82) 

at 


majoc ^atOti  Jjttta Ctibi4 *a --^ h  ^ndodMOiuivcBMMr* ,* 

atque  hisec  Radios  Cuhks  appio»«aaiio  fitis  expedita  ac  facHis  pamm 
admodum  fallit  in  defedu,  cum  fcilicec  e  refiduum  Radicis  hoc  |>ado 
inventum  paulo  xninu$  jufta  £&    Irmioniliir  veto  fenmalk  etaapi  ex  eoda 

fonte derivatBft  viz^b^  ^aae  -^-^  M$e,  five—  =&  4f  -+•  rr;    adeo- 

que       —  aa  A =  —  4 4- f,  atque      ^  aa  A V    -  a    =4 

^4  5^        i      .  4  5^        ^ 

-f  f ,  five  Radici  quaefitae.    Latus  veto  Cubi  aoA  --  b  codem  modo  habeWtur 

I        VI  T" 

—  4  4-      —  4  4 .    Atque  haec  qmdeoi  &ianub  aliquaato  propius 

ad  fcopum  collimat>  in  exceflii  peccans  ficut  abma  ia  defed?U9  ac  ad  pcaauoi 
xnagis  commoda  videtur>  cum  reilitutio  Calculi  nihil  aliud  fit  quam  continual 

additio  vel  fijbdudio  ipfius ^  fecundum  ac  quantitas  e  innotefcat ;  ita  nt 

potiusfcribeodumfit     —  4d  '\ \ —  4  in  priori cafu,  ac  in  pofle- 

liori  —  4  +      —  ad  -{ •     Utraque  autcm  foimula  Ciphrae  jam 

cognitae  in  Radice  extrahenda  ad  minimum  triplicantur,  auod  quidem  Arith- 
metical ftudiofis  omnibus  graccm  fere  confidO)  atque  ipie  Inventori  abunde 
gratulor.    Ut  autem  harum  R^ularum  utilitas  melius  fentiatur,   exenq>lum 
unum  vel  alterum  adjungere  placuit. 
Exemp.  I.  Quaeratur  Latus  Cubi  dupli,  five  aaa  '\:  h  ::=:,  z.    Hie  4=1 

b       I               I       Vt^ 
atque  -—  =  — ,  adcoque \^        -  five  i,    i6  invemetur  Latus  fHttpe. 

vcrunu     Cubus   autem  ex   i,   itf   eft  2,  000 ^.ytf,   adeoque  o,  tfj  + 

o,3pdj> ' 1^  five  o,(Jj   +  ^  o,  595800529x005x91  zzz: 

1525992 1049^95  - ;  quod  quidem  tredlxinv  figuris  Latu^  Cubi  dupli  exhi- 
bet>  nullo  fere  negotio>  viz..  una  Divifione  &  Lateris  Quadrau  extra&ione>. 
ubi  vulgari  operandi  modo  quantum  defudafTet  Arithmedcus  norunt  experri... 
Hunc  etiam  calculum  quou^ue  velis  continuari  licet>  augendo  quadratum  ad- 

ditione  — —  •    Qpac  quidem  corre(5rio  hoc  in  caTu  non  nifi  umtatis  in  Radios  v 

figura  deciffia-quarta  augmennup  aflfcrt. . 
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txemfUtm  VL.  QiiaenturLatosCdbi  aqudis  imotUr^  Afldice  GaBm  did«^ 
uncias  folidas  231  continentis*  Cubus  proxime  tninor  en  zidcojusLacas 
tf  =  4,  ac  refiduum  15  =  ^;  adeoque  pro  prian  jyproarimatione  proTenit 

^  7  .  .  

?  +      ^  "^"/c  ^  Radici.    Cumque  y^  9,  Sjjj  ...  fit  5,  1558...  pa- 

tet  tf ,  1558  =  4  +  ^.  SupponJiiur  jam  «,  1558  =  4,  &  habebi* 
mus  Cubum  ejus  2}  1,000855894711,   ac  juxta  r^ukm  5,  0^79  + 

V  O,     000855^94712  .^  T  •   ^    f  • 

9,  41201041 ^.       -  '^ —  aequatur  accuranuime  Laten  Cubi 

10,4074 

dari,  id  quod  mtra hotis  fpattum  cdcuk)  obtinui  <5,  i;5792459tft$i958975 
in  ododecima  firura  jul[luin>  at  deficiens  in  decima-nona.  Hsc  vero  fbrmida 
merito  pmftrenda  eft  rationali,  ob  ingentem  divifoiiem,  non  fine  magno  labore 
tradanoum ;  cum  Lateiis  Qtiadrati  extra<5Ho  multo  ^cflius  procedat,  ut  expe- 
rientia  multipkx  me  docuit. 

R^ula  iiQtem  pro  Radice  Surfolidi  pari,  fivePotefiatisH)uintis,  pauIo  altioris 
indacmis  eft>  as|ue  etiam  adimc  tnulto  pofedius  rem  pracftat :  datas  enim  in 
Ramce  ck>hras  ad  minimum  quintuplicat,  iteque  etiam  multi  nee  operofi  dft 
calculi*  Author  anteni  nullibi  mvemaiiU  aie^ocbm  cjdve  dcmonurationem 
concedit,  etiamfi  maxime  defiderari  videatur:  prsfeitim  cum  in  Libro  im-^ 
preflb  non  rede  feliabcats  id^uodioip^icos^urik^mierepoffit.  Poteftasau- 
temquintaLateris4-^cconficitur€x^n^8aibri5  4  '-f54^r-fi<)^'^^ 
4-  I04'c*4- j4:f*  +  r'5?t^'+i»wd«*«54V+  X0  4  »r  *  -V  i^4'e* 

+  54^%  rejedio  e  '  ob  parvitatem  luam  :   quo-circa  =  4  *  ^  ^=: 

24*f*-V2  4^^4"^%   2tque  utrinque  addendo  4  *  habebimm 

4 


4  5^  4  T  -r  -r  ^ 

+  4  r  +  f  ^    Dein  utrinque  fubducendo,  --  AOy  -     4  +  e  aequabiti* 

4  ^ 


\/ 

\/  V  I    "T    i 

V        — 4*  + 44  =  Radicipoteftatis  4^ +*•    Qyod  fi  fii^^ 


-T  4*  A '    44bcmn  addacur  -     a,  ttit  H  Are rz-  a  + 

4  54       4  2  ^  2         ' 


5^       4 


iflet  4^  -  *,  (aflumpta  4  jufto  majorc)  regula  fie  fc  haberct,    -  -  4  + 


V  t  *       1 

4  5*        4 


Mi  ^,»        Djigt^  by  Google 


Att]ue  hsc  Kguh  inirum  in  modum  a^ix>xiiiiat,  ut  viz  itfhtotione  opus, 
fit;  atibimhaecmecumpenntavi,  incidi  m  fbrmuhram  methodum  quanoanv 
generakm  pro  quavis  poteftate  fatis  concinnam,  quamque  celare  nequeo;  cum 
csiam  in  Tuperioribus  poteftatibus  datas  radices  figuras  triplicare  valeant- 

Hx  autem  fbnnuls  ita  fe  habent  tarn  rationales  quam  irrationales. 


ab 


V'  *  4  +  ^  :;=  Vf  44  +  ^,  vel4  +  — -^^• 


54  J  4»   +  ^ 

T~  .         .  4^ 


Ec  fie  die  aexem  etiam  ac&uc  (uperioribus.    Quod  fi  aflomeretur  4  radice 
qusfitaxnajoTy  (quod  cum  fruftu  fit  quoties  Potefhs  refiilvenda  multo  pro-^ 
1^  fit  poteftati  Numeri  int^  proxime  majoris  quam  prcndme  minori^)  mu-^ 
tatis  mutandis  eaodem  radicum  aq^reffiones  proveniuat* 


y^44^^=^44   -^^Vd4- 


2  44.-.  7^ 


vT~Tr .., ,     -* 


\y"7~n-l4.^    ^^44- ,,vd4- 


34  '         54 '  -  * 


vel  4  - 

vd  4  - 


■>  vd  4  —  — ; — :^ — 1 

Atque  inter  hos  duos  termihos  femper  confiftit  vera  radix>  aliquanto  pro-^ 
pior  irrationali  quam  rationali;  r  vero  juxta  formulam  irraaonakm  in-!* 
yeota>  icmper  pecc»t  in  exc^u^  ficut  in  cteftftn  ^rad^^  famuh  rdfuk 
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tans  Qiiotus ;  adeoque  (i  fuerit  +  ^,  Irrationalis  imjorem  jufto  exhibet  Bjadi-^ 
cenb  rationalis  minorem ;  t  contrario  vero  fi  fuerit  —  i.  Atque  hxc  de 
didendis  Radicibus  e  Poteftatibus  puris  diQa  funto>  quae  quidem  ad  ufusordi- 
narios  fuSicientes  multo  ficilius  habentur  ope  Logarithmorum  :  quotics  vero 
ultra  Tabularam  Logarithmicarum  vires  accuratiuime  definienda  eft  radix,  ad 
hujufmodi  methodos  neceflario  recurrendum  eft,  Prxterea  cum  ex  harum 
fbnnularum  inventione  ac  contemplatione,  Univerfalis  Regula  pro  iEquatio- 
nibus  Afledis  (quam  non  fine  fruChi  Geometric  ac  Algebrs  ftudiods  omni- 
bus ufurpandam  confido)  mihi  ipfi  oblata  fit,  volui  ipHus  invent!  primordia 
qua  pofliin  ckuitate  aperire. 

iSquationum  quidem  Affedarum  Quadrato-quaditttum  non.excedentium  yy  f^^^  5^ 
Conftrudionem  generalem  concinnam  admodum  ac  facilem>  .^  circiter  XUC.  i.  * 
iCS^.  jam  tum  mventam,  publici  juris  feci  :  ex  quo  ingens  cupido  ani« 
mum  inceiCt,  idem  Numens  efiiciendi.  At  brevi  poft  D.  Ra^jon  magna 
ex.  parte  voto  (atisfeciiTe  vifiis  eft>  uique  dum  Z).  (U  I^ag^ejf  etiam  adhuc  com- 
pendiofius  rem  peragi  pofle  hoc  fuo  Ubello  mihi  fuggemt.  Methodiis  autem. 
Dc^lrahsceft. 

Su{^natur  Radix  cujufvis  aequationis  z,  compofita  ex  partibus  4  +  vel 
-  r,  quarum  4  ex  hypotheft  afliimatur  ipfi  z.  quantum  fieri  poffit  propin- 
qua  (quod  tamen  commodum  eft,  non  neceflarium)  &  ex  quantitate  a  + 
vd  -  « fbrmentur  Poteftates  onmes  ipCus  *  in  iEquatione.  inventas,  iifque 
affigantur  Numeri  Coefiicientes  refpedive  :  deinde  P6teftas  RefblVenda  Tub-  ^ 
ducatur  h  funmia  partium  datarum  in  prima  cdumna,  ubi  e  non  reperitur^ 
quamH6mogeneumComparationisvocant^iitquedi£Ratntia-f  ^«  Deinha^ 
beatur  fumma  omnium  Coefficientium  ipfius  lateris  e  in  fecunda  Columna,quas 
6ts;  denique  in  tertia adcbntur-omnes  coefficientes  quadrati r  r,  quarum  fum^ 
floam  vocemus  h  ac  Radix  quaefita  «>  formula  ratioiiair  habebimr  =  4  -^  vet 

^- ,;  irrationaK  vero  fiet  *  =l4"^^^^+-/4^^^^^  id  quod 


exemplis  iBuffa'are  fbrtafle  operaej>retium  erit.  Inffaiimenti  vero  loco  ad  iic 
Tab^  Potefbtum  omnium  ipfito  a  4-  vel  -  e  Gehefia  exhibens^  qux  fir 
opus  fuerit  continuari  facile  pomt.  A  fepdma  vero  indpiamcuoi  pauca  Pro- 
bkroata  eo  ufque  afTui^e  deprehendantur.  Hanc  Tabellam  jure  optima 
SjfecMlMm  jifuiljticMm  Generale  appellare  licet.  Potefbtes  autem  prsdiaas  ex 
comidua  multiplicatione  per  4  +  ^  .=  «  orts>  fic  proveniunt»  cum  fuis  co- 
cffidemibus  adjundis* 


Ul^. 
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X  y 

+  21  la'c'  +  jlae^  +  ic' 

Quod  n  flierit  n  —  r  =  /c^  ex  iilHem  membris  conficitur  TabeQsu  negam 
folummodo  iipparibns  Potefiatibus  ipfius  r#  ut  ^/S  f  %  r^ :  &  affirmads  piii- 
bus c\e\e\  §itque  fumma  Coefficientium  lateris e  =  s:  Summa Cbcffici- 
entiumQuadrati^tf  =  r;  Cubi^^r=:iv; Biquadratic^  =  a^9  Surlblidi^'  ==  a-; 
Summa  vero  Coefficientium  Cubo^cubic '  =r  jf ;  &c.  Cum  aucem  fiippooatur  e 
exigua  tantum  pars  Radicis  ioquirendxy  omnes  potefbtes  ipfius  r  muko  Hii- 
nores  evadunt  umiltbus  ipfius  4  Poteflatibu&  aaeoquenro  prima  hypothefi 
rejiciantur  fupenores  (ut  in  poteftatibus  puns  ofienfian  en)  fc  ktntmz  asqua- 
tionenova,  fuoftitiicndotf  +r  =  ^habebunusutdiximus  •+^=+/c  +  rcr. 
'Cujus ra  capeexeo^ fequeocia,  quo  melius intdl^atur. 

hxemf.  I.  Proponatur  xquatio  *^-}«*-f75«.=s  loooo.    ftx)  pri- 
ma hypothefi  ponatur  4  =  lo,  ac  conlequenter  prodibk  isquatio. 

«.-'=+4*j+;44'  +  d4'C<r  +4^^'  +^* 

4-CX.=  +  C4  4-  C  tf 
CSS   +  lOOOO  +  4000  tf  +   (JOO  ^^  +  40^'+^^ 

—  }oo  +  ^o  c  —       3  r  c 

+    750  +  75' 

-  1 0000 

+  4JO  +  4015  €  +  597  cc  +  4or'+c*  =  o 
1  /  If 

Signis  +  ac  -  (refpedu  e  8c  e^)  in  dubio  reliftis,  ufque  dum  fciatur 
Tin  c  fit  Negativa  vel  Affirmativa;  quod  quidem  aliquam  oariet  difficul- 
tatem,  aim  in  aequationibus  plures  radices  admittentibus,  tepe  augeantur 
Homogenia  Compararionis,  ut  appellant,  ^  minuta  quantitate  4,  ac  e  centra 
ea  aufta  minuatur.  Determinatur  autem  fignum  ipfius  e  ex  figno  quantita- 
tis  If;  fublata  enim  Refolvenda  ex Homogenio  ab  a  formate,  fignum  ipfius  /  c, 
ac  proinde  partium  in  ejus  compofitione  pr«valentium,  fcmper  <x>mi^um  eric 

'^'  ^^     y  figno 


(87) 

figno  diffcremx  b.    Undc  patebit  an  fiierit  -  c  vel  4-  Cy  five  an  a  ma- 
jer   vdr  nHDor  ladice    vent  afltunpta.     Ip&    aixtem  #   fenper   asquamr 

I — —^^ ,  queries  b  zct  eodem  figno  notantur;  queries  vero  di- 


/  *  s  s  -4"  b  t  '^  ^  s^ 
verfo  figno  conneftuntur,  eadem  e  fit  -— ^.    Poftquam  vero 

compertum  fit  fore  -  f »  in  affinnatis  ^uationis  membris  negentur  r>  ^S  €'» . 
&c.  in  negaris  affirmentur ;  fcribantur)?^  figno  contrario;  (i  veto  fiaerit  +  ^> 
affirmentur  in  affirmatis,  negentur  in  negatis.  Habemus  autem  in  hoc  noftro 
exempb  10450  loco  Refblvendae  loooo,  five^  =  +  450,  unde  conftat  a 
majorem  jufto  afTumptam)  ac  proinde  haberi  -  ex  Hinc  xquatiofit  10450 
-  4015  e  +  ^97  ee  -  4^'  -f-^^  =  reooo*  Hoc  eft  450  -  4015  e 
4-  5P7  ee  =  o.    Adeoque  450  =  4015  c  —  597^ f  five  b  =  s  e  --  tee 

.     «    ,.       r  ^^  -^/IsS'-bt        ,^,       .    s         Vss  b      .,, 

cuius  Radix  e  fit ^— ^ ,  vel  fi  mavis 9   id 

'  t  zt  d^tt         t 

eft,  in  praefenri  cafu,  e  =  —  - — y^J^l — ^. — £ ,    imdc   provenit  radix 

quxfita  prc^  verum  9, 8 8<J.  Hoc  verb  pro fecunda  Hypothefi  fubftituto,  emer*  - 
git  A  +  ^  ^=  %  accuntiffime  9ja6%6Qi9i6^9^  ....y  iii  uhima  figura  vix: 

binario  Juftum  fiiperans;  nempe  cum  ^— — ^i— • — ^  =  e.    Atque  hoc 

eriam>  fi  opus  fijerit,  multoulterius  verificaripoflit»  fubducendo  -^======= 

V^ss-^rtb 

^ue^  -  le^ 
fi  fiierit  +  ey  vel  addendo  —  .  •>  radici  prius  inventa?^  fi  fit  -  f* , 

Cujus  compendium  eo  pluris  aefHmandum  quod  quandoque,  ex  fok  prima*  fiip- 
pofirioaey  Temper  vero  ex  fecunda,  iifdem- confervaris  coeflGidentibusquouique 
velis  calculum  continuare  poflis,    Carterum  aequatio  praedida  etiam  n^tiF* 
«ttn  habet  radicem,  v».«..=  lo,  25  ....  •  quam  cuilibetacwrauusex-^,^ 
pifcari  lioet*.. 
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Exen^.  IL  Sitt.^  -  ijx.z»  +  54*=  35o>  tc  pomtur4  =r -lo.    E« 
f  rxfcripto  Regular, 

«,  «.  ^  =  ^  ^  4 -V"  J  ^  ^  ^  +  5  ^  ^  ^  +  ^  ^  ^ 

Id  eft  +  looo  +  500  ^4-  10  ce  +  ip  f -if 

-  lyoo  -  340  f  -  17^^ 
+  540    +  54    ^ 

-  350 '_-  _____ 


Sivc  —  5 10    -^-i4^.-fij^^+^^^  =  o. 
Cum  autem  habere  -  510,  confbt  4  minorem  jufto  aflumi,  ac  proin^ 


tf  afiirmativam  eflc,ac  ex  5  lo  =  14  ^  +  13  ^  ^  fit 


iLiL±AL'JllI^e 


=  ^ — ^~ — ^ ,  unde  «.  fit  1 5,7  . . .  qu«  nimia  quidem  eft  ob  hte  fum- 
ptam4;  ideo  fupponatur  fecundo  4  =  153  acpari  radocimo  h^dxbimus  r  = 

.= ^— ^ =  — ^-^ — ^ '- — '  J   ac  proinde  X  =  i4,9540(S8* 

Qjiod  fi  adciilum  adhuc  tertk)  reftaurare  velis,  ulque  in  vigefimam  qointam 
figurapfi  vero  confbrmem  invenies  radicem :  Paucioribus  vero  contentus,  fcri- 
bendo  th^tcee  loco  t  h^  vel  fiibtrahendo  aut  addendo  radici  prius  inventae 

^,  c ee 

ad  fcopum  ftatim  perveniet.     iEquatio  vero  propofita  nulla 


a&a  radice.explicari  poteft,  quia  Poteftas  Refolvenda  3  50  m^jor  ^ft  Cubo  ex 

--  ve!  -  d. 
3         5 

Exemp.  III.  Sit  iEquatio  ilia  quam  inRefolutione  difficillimi Probkmatis 
Arithmetici  adhibet  ClarifftmHS  WalUfiMy  Cap.  LXII.  jllgebr^  fu«,  quo  radi- 
cem Vteu  Methodo  accuratiffime  quidem  aflecutus  eft.  Eandemque  exem- 
plum  Methodi  fuae  afFert  laudatus  D.  Raphfin,  pag.  25,  i6.  nempe  ** 
--  80  ^ '  +  1998  * '  -  14957  *  +  5000  =  o.  Hare  autem  sequatio 
ejus  formulae  eft,  ut  plures  habeat  radices  Affirmativas,  ac  quod  difficultatem 
ejus  augear,  prxgrandes  funt  CoefEcientes  refpeftu  Refolvendas  datae :  Quo 
melius  autem  tradetur,  dividatur,  ac  juxta  notas  pundtationum  regulas  po* 

^atur  — *^  +  8  ^'  —  20  «»'  4"  15  «,  =  c,  J  Cubi;^eft —  «.in  aequaticmc 
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piopofita)  ac  pro  prima  Hypothefi  habeamus  k  as"  x.    Prdnde^^  ^  **  1^ 

t  4 

aiboquea:*  =r"ij  27,  unde  conftat  ix,  7  radicem  efle  «<juarionis  ptx^fitaf 
vert)  vicinani.  Secundotoco  fuppOTatur*  =  12,  7,  ac  juxta  prifcnptiflxi 
Tabdte  Potefiatum-iMitur. 

I  s  t  u 

-  15014,4^41-    8195,  552^  -  9^7,  74^^  -  50,  8e' -  f  ♦ 
+  i(S}870j  (^40.  +  58709,  (fo.  r  +  5048, . .  f  1(1  +  80,  .  e  * 

-  322257,  42  .•  —  50749,  2..  f  -  1998,  .:*l?tf   "    ^  - 

+  189(^99,  9 . . .  +  14957,  •  •  •  ^ 

—  5000,  •  •  •  •  - 

«+        298, (1559  -  529^,  152  e  +     82,  2<Jrf  +  29,  2tf  *  -  r^js  o 
Adeoque  -  298>d559=  -  529<$»  152^  +  8^>2<rr^cu^iadixrji]Xtt 

i^uhm  = ^ fit  — ^--  :=: 

o,  o5<$44o8o55i  •  •  •  •  =  ^  minori  ycro :  ut  autem  corrigatiuv       ^ v^ 

five  -^ ^^-^  fit  o,  600000991 17  r  ac  ftoinde^  ^' corrtfta  :=ai 

2(^45,425 ""  ^ 

0,05^44179448 ;  Qiiod  (i  adhuc  plures  radicis  figuras  denderas^formecurex^ 
carreflarnrp'-r^^aso* 45105502423. ••,ac^ ^-^ — r ?  >■'  *• 

r  ^<?4  8,  og(?-  v^  598758  5,  <g74P<i5^7577^n>>^  .a«-. 
^^^  82,  25  

o,  ©5544179448074402  =  Cy  unde  4  +  r  =r  <:,  radix  accuratifliim  fit 
12,  75544179448074402  . . . .  qualem  invenit  CI.  WallifiHi  in  loco  citato* 
Ubi  (^fervandunb  redintegrationem  calculi  Temper  triplicare  notas  veras  in^  a^         ' 

fumpta  4,  quas  prima  cortedio  five  yf-^-^X"  q^^P*'^' ^"^^^  'qu«que 

ctiam  conunode  per  Logarithmos  efEcitur.  Altera  aatem  correftio  poft  pri- 
num,  etiam  duplum  Ciphrarum  numerum  adjungit,  ut  omnino  aiTumptas 
fcptuplicet ;  prima  tamen  plerumque  ufibus  Arithmetices  abunde  fumcit* 
QuK  veto  iiifta  funt  de  numero  Ciphrarum  in  radice  refteaffumptarfiln,  ita 
intelligi  velim,  ut  cum  a  non  nifi  decima  parte  diftet  i  vera  radice,*  prima  figu- 
ra  rede  aflumatur;  fi  intra  centefimam  partem,  duae  prims;  fi  intra  millefi- 
mam,  tres  priores  rite  fe  habeant;  qus  deinde  juxta  nofiram  r^ulam  tradatx 
fladm  novem  evadunt.  ,■    ^^  C^nr%a\c> 
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keftat  jam  ut  nonnuQa  adjiciam  de  noftra  formula  ration^>  t^  e  a 
— Tr~A  ^^^  quidem  (acis  expedita  vidcbitur^  nee  muhum  cedet  priori^  cum 

edam  datas  ciphtas  triplkare valeat.  Formata  autem  asquatiooe  ex4  +  r  =  ^ 
ut  priuS)  fbtim  patebit  an  4  afliunpta  fit  major  vel  minor  vero^  awajcil.  s  0 
ligno femper notari dAcat contrario  figno  diffaenti^Kdcivmiz  ac  Homo- 
genii  fuiex 4 produdi. .  Deinde  pofitoquod  +  A  ^.  jr  +  vel  —  tee  =  ou 
Divifor  fit  /  /-r^,quoties^ac  t  iifilem  fignisnotantur;  idem  vero  fit  i  x  -^tt^ 
fi  figoa  div^>  fint»    Pn»d  autem  magis  accommodata^viderur  fi  icribere- 

tur  Theorenuu  ^  =  ^  4.  Ij^  nempe  custi  iina  muklplicatidne  ac  duabus  di« 

vifionibus  res  per^atur>  qax  tres  muk^Jicaitiones  ac  unam  divifionem  dias 
noqutpcrei.  Hnjns  eciam  Methodi  Exemplom  csf^amus  i  praedids  Equa- 
tium  radfoe  iiy  7%  «  •  2  uhr  I9is6f^^  -   ^i^i^z  e  -^  Sxyz6  e  e 

J^t  ^  s  +  r 

^  ip>  i  r '  —  r  ^  =  ^  adeoque         ^  =  f,  hoc  efti  fiat  ut  lad  r  ita  ^  ad 

~  =  si9<>,i^:b)  *^8f  ^55sr  in  82>  atf  (41  ♦3^75.  ••;  quocircadi* 

viforfit)  /=  —  X  52pi,  4PS^5***0  ^P^  (^5^9  Co>  0^5441. .•..  =  r, 

tAbk  qiiiflique  figuHs  veris  ad)eftis  rariici  afiumptae.  CJbh-igr  autfem  li^quit  h« 
fbtmula  ficut  praecedens  irrationalis;  adeoque  fi  plures  defiderentur  radicis  fi* 
gyra^a  praeflat  afftfitopta  ItoWHypothefi  calculuili  de  int^o  r^ere :  ac  no* 
vosr  Q^otus  triplicando  figuras  in  nKfire  cognitas  fupputatori  etiam  maxime 
icrupulofe  abuode  £etisfiidet. 

A  MHM  rf         XXL  TbeeremJ  Vks^^  Itx.'  +  ^  ti  *  +/*^+#*^+/^^ 

Ksifitf  mm  Imfi^  -^  '  '  '  i  i    ^ 

mit$  MnUiwmi^  «  ni 
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l»-^~fc-  x-x       ^  I, 

£  -  v.;      I  -•  ^ «.4-  -  '-^     X <'"—»<<* 

'si--   h-  ^      >■■  ••'      I      ■••     1 

I  fiippofe  that  the  Infinite  Numb^  Multinomial  is  4;^  +  *x  «.  +  r  «.  ^  + 
W«,  *  -V  ^  «•  '^  €^.  .«fis"ttfe'IfKlex  of  the  Power,  to  which  this  Multinomial 
ought  to  be  rais'd,  or  if  you  will,  *tis  the  Index  of  the  Root,  which  is  to  be 
cxtrafted :  I  lay.  That  jhis  Power  or  Root  of  the  Multinomial  is  liich  a 
Series  as  I  ha^.expr|^'xlr'^  *  -j  • 

For  the  underftandin^  of  it,  it  is  only  neceflary  to  confidcr  all  the  Terms 
by  which  the  fame  Power  of  ^^ir  is  Multiplied  5  in  order  thereto,  I  diftinguifh 
two  things  in  Jeach  of  thefe  Terms;  I^  The  Produd  of  certain  Powers  of 
the  Quantities,  a^  b^  Cy  d^  &c.  2^  TheUnciae  (asO/ifA/rf^calk*em)  pre^ 
fixt  to  thefe  Produfts.  To  find  all  the  Produfts  belongmg  to  the  fame  Pow- 
er of*,  to  that  Produft,  for  Inftance,  whofe  Index  is  «^  4-  r  (where  r  may 
denote  any  Integer  Number)  I  divide  thefe  Produfts  into  fcveral  ClaflTes ; 
thofe  which  immediately  after  fome  certain  Power  of  a  (by  which  all  thefe 
Produds  begin)  have  i,  I  call  Produds  of  the  firft  Claflis;  for  Example, 
tn'V;*^  ^  ^  IS  a  Produd  of  tl)f  '^ft  Claflis,  becaufe  b  immediately  follows 
V  *>  thofe  which  immediately  after  fome  Power  of  4  have  c,  I  call  Pro- 
duds  of  the  fccond  Claffis,  (o^'^-^ccdy  is  a  Produd  of  the/econd  CMt> 
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&;  thok  wliich  immediatdy  after  (bme  Power  of  4  have  ia^  I  call  Produds 
of  the  third  Claffis,  and  (b  of  the  reft. 

This  being  .done,  I  Multiply  all  the  Produds  belonging  to  *  *  -^'  —  *  ^ 
(whichprec^dsimmediatety  %  -»-  )  by  A,  aikl  divide  'em  all  by  a;  z\  I 
Multiply  by^f>  and  Divide  by  ^  all  tlk  Produas  belonging  to  *•*-+'  —  * 
excm  mc^ofthefirftCIaffis.;  ;•  I  Multiply  by  ^  and  Divide  by  ^  all  the 
Pioaudsbek)i^in^to«»  -<• »' —  3,  except  thofe  of  the  firft  and  fecond  Claf- 
fis :  4^ .  I -Multiply  by  e  and  Divide  by  4,  all  the  Terms  belonging  to 
*.-•-<-«;'-"  4,  excq>t  thofe  of  the  firft,  fccond  tuid  third  Claffis,  and  fo  on,  till 
I  meet  twice  with  the  £uneTenn.  Laflly>  I  add  to  all  the&  Terms»  the 
Produd:  of  4  .  ^^  infeO)tbe  Letter,  whofe  Exponent  is  r  +  i. 

Here  I  ntuft'take  notice,  that  by  the  Exponent  of  a  Letter,  I  mean  the 
Number  which  exprefles  what  Place  the  Letter  has  in  the  Alphabet,  fo  5  is 
Ae  Exponent  of  the  Letter  c,  bcasak  the  Letter  ^  is  the  jd  in  the  Alphabet.  .• 

It  is  evident  by  this  Rule,  you  may  eafily  find  all  the  Produds  belonging 
to. the  fevcialvPowers  of  ij^  if  you  have  but  the  Pjrodud  belonging  to  «»%  ' 

To  find  the  Unci«  which  ou^ht  toi>e  prefixed  to  every  Produft,  I  confi- 
der  the  Sum  of  Units  contained  m  the  Indices  of  the  Letters  which  compofe  . 

it  (the  Iridei  of  4  excepted)  I  write  as  many  Terms  of  the  Series  m  y,  m  ^  i  i 

,  X  w  —  ^  X  »  -  51  &€*  as  there  are  Units  in  the  Sum  of  thefe  Indices,  this 
Series  is  to  be  th^  Numerator  of  a  Fraftion,  whofe  Dehominator  in  thePtoduft  • 
of  the  feveraljSeries.i  x  *  ?<  5  ^4  X  5>&c.  i  x  2  x  j  x  4  x  5,  &c.  i  x  ^ 
XJX4X5X<?,  &c.  the  firft  of  which  contains  as  many  Terms  as  there  are 
Umcs  ill  the  Irid«pf  ^,"  the  fecond  as  many  as  there  are  Units  in  the  Index  of  - 

.^  the  dfiird  as  m^y  as  there  are  Units  in  tHe.  Index  of  ^,  the.fourth  as  many 

,  as. there  are  Uni^  in  the  Index  of/,  &c.  - 

.    Dcfftcnftrnfion^  To  raife  the  Series #1  z^^  bz^z,  -\-  cz,^  +  dau^,  &c.  to  ^- 
any  Power  whatfoever,  write  fofliany  Series  equal  to  it,  as  there  are  Units  in  ^ 
the  Index  of  thePowe?r  demanded.  .  Now  it  is  evidentj^.  th^t  when  tliefe  Series 
arealfo  Multiplied,  thefe  are  feveiial  Produdb  in  which  tliere  is  the  fame  Pqw- 
crof  *;  thus  if  the  Series  4z.,'\'kz>z»  -{-cz,^  -{-dz,^,  &c.  is Taifed  to  its 
Cube,  you  have* the  Produds  ^^i?i^y  ahcz.^  a4uiz.%  in  which  you  find  tl>e  - 
iame  Power  «.  .  ,  Therefore  let  us  confider  what  is  the  Condition  that  can 
mdce  fomeProdufts  to  contain  the  fame  Power  of  *;  the  BxH  thing  that  wiU 
a^xar  in  rehrionHto  it  is,  that  in  any  Produd  wbatfoever,  the  Index  ofz.  is  - 
tne  Simi'of  the  pafrioilar  Indices  qC*  in.tlie  Multiplying  Teinis  (this  follo\5iS  > 
fi-om  the  Nature  of  the  Indiees) :.  ,thus>  ^ :?» *  is  the  PrcSud  q(  h  z,^^  b  z.\  -> 
tz,\  and  the  Sum  of  the  Indices  in  the  Multiplying  Terms,  is  z  4-  z  -^  ^ 
•=:jJ;  abcz,    istheProdudof  ^jc,  bz,z^  r^^, 'and  the  Sum  of  the  Indi- 
ces of  ^  in  the  Muldplying  Terms  is  i  -+-  2^  •+  3  =  <5;  aadz,'  ']s  the  PrQ- 
.  dud  of  ^.^,  az^  dz,\  and  the  Sum  of  the  Indices  of*  in  tlie  Multiplying 
.  Term^a^  t  .+  i  +4  =.<J:  the  ngxt  thing  that  appears,  is,  that  the  In- 
de3Qof  *  in ihe Multiplying  Terms  is  the  fame  with  the  Exponent  of  the  Let-  - 
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tCK  to- which  «.  IS  )oyn*d ;  from  which  twof  Cohfidoatioiis  it  felbws»  dtftt  to 
iiave  all  the  Produds  bdooging  c6  a  certain  Po^ver  <£j^  you  moft  •find  «U 
the  Produ&s  where  the  Sum  of  the  Exponents  of  the  Letters  whkh  con^Kife 
them,  ihall  alws^s  be  the  fame  with  the  Index  of  that  Bower*  Now  this  is 
the  Method  I  ufe^  to  find  easily  dl  lihe  PioduSs  bdot^ii^  to  thefipie  iV)w« 
er  of  ;c,  let  ;gy  -f  r  be  the  Index-of  that  Somer»  I  cohUder  that  the  Sum  of 
the  Exponents  of  the  Letters  wiiich  compofe  the  Prodiifb^  muft  eotcotd  fagr 
•I,  thote  which  belong  to  m'"  -^^  —  S  nowbecaofe^  cxcefi  of  cbeExpo* 
nent  of  the  I^etter  b,  above  the  jBxponent  olf  the  fxttjsr  4,  kiy  it  •^)Uows» 
that  if  each  of  the  Produfe  belonein?  to  *^  '^ '  -^^  is  'Mpkiply -d  by  ifr,  aad 
Divided  by  4,  you  will  have  Proou&>  the  Sum  of  whoie  Bxpoaetmwil^  be 
.  m  +  r ;  Likewife  the  Sum  of  the  Exponents  of  Jtbe  Letters  whidh  compofe 
the  Produ6^s  belonging  to  a:,  ^-t-'' exceeds  by  ttbeSonof  .the£iqK)oeats  of 
the  Letters  whieh  compofe  theProdudts  befengiagto  *  •  •n-''  -^  « :  Now  be- 
caufe  the  Exponent  ot  tli^  Letter  a  is  kis  by  z  thantbe  Exponent  of  the  Let- 
ter c,  it  follows,  that  if  ^ch  Produft  brfoi^i^to  **  -h-  '  —  »  isMuk^tyed 
by  Cy  and  Divided  by  a,  you  will  We  othe^  vroduSs^  die  Sum  of  whole* 
Exponents  is  ftill  w^  +  r ;  Now  if  all  the  Produdh  belonging  to  *""-••''  "^  *i 
were  Multiplied  by  c  and  Divided  by  4»  you  would  have  tome  fooduiSs  that 
would  be  the  fame  as  Jbme.c^them  found  before^  dierefore  you  muft  .except 
out  of  'em  thofe  that  I  have  called  Produfts  of  the  firft  Qafl^sj  what  I  haye 
feid  fhows  why  all  the  Produds  belonging  to  **-+'—  3,  except  thofe  of  the 
fifft  and  fecond  Claffis  muft  be  Multtt)lied4>v  d,  and  Divided  by  a :  Laltiy, 
you  fee  the  Reafon  why  to  all  thete  RtKnifts  is  <uided  the  Produ<S^  of 
a"-*  I  by  the  Letter  whofe  Exponent  is  r  +  i ;  "^Tis  beaufe  the  Sisn  i3£ 
the  Exponent  is  ftill  w  +  ^• 

As  for  what  relates  to  the  Unci« ;  obfeve  that  when  you  MiAiplv  4 *  +, 
hz,x,  4-  ira:,'  +  ^ai  ^  &c.  by  4^*  4-^**+^*  '  +rf*S  &c.  eaoiLettett 
OybyCydj  &c.  of  the  fecond  Series,  is  Multiplied  by  each  of  the  Letters  4, 4  Cy  dy 
ice.  of  the  firft  Series*  Thus  the  Letter  4  of  the  fecond  Series  is  Mukblied 
by  the  Letter  b  of  the  firft  Series,  and  the  Letter*  of  the  fecond  Scries  is  Mul- 
tiplied by  the  Letter  4  of  the  firft;  therefore  you  may  have  the  two  Planesy 
4*,  ab,  ov  laby  for  the  lame  Reafon  you  nave  1 4^,  zady  Sec.  Therefoie 
you  muft  prefix  to  each  Plane  of  thofe  that  compofe  the  Square  of  the  infinite 
Series  4JC  +  *c^  +r* ',  &c.  the  Number  which  exprefles howmamr  ways 
the  Letters  of  each  Plane  may  be  changed;  Likewife  if  you  Mukipty  ,tne  Pro- 
duct of  thetwo  preceedingSeriesby4«.  +*«»«.  +^*^&c.eachLetter4A^>^ 
of  the  third  Series  is  Multiplied  by  each  of  the  Planes  fowm^d  by  the  Produd  of 
the  firft  and  fecond  Series;  Thus  the  Letter  a  is  Multij^ed  by  thePiatiesirand 
c  b ;  the  Letter  ^  is  Multiplied  by  ac  add  ca ;  the  Letter  c^is  Multiplied  by  ^r^  and 
^4;  therefore  you  have  the  fixSoUdsyabcydcb^baCybcoycaby^ba^arOxabc; 
Tlierefore  you  muft  prefix  to  each  Solid  whereof  the  Cube  of  the  InfiniteSeries 
is  composed,  the  Number  which  exprefles  how  many  ways  the  Letters  of  each 
Solid  may  be  changed.  And  generally,  you  muft  prehxto  any  Produftj  whereof 
any  Power  of  the  Infinite  Scries  4  «.  4-  ^  *  *  -^-  r*  ,  &c.  is  compos'd,  the  Num- 
ber which  cxpreflhhow  many  ways  the  Letters ofeachProdud may  be  changed. 
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Now  to  find  ho«^  rtmy  ^^$  the  Letters  of  an)rProdua,  few*  inftanccj 
4»— '^*  cfd^'vaaiyhc  changed;  this  is  the  Rule  which  is  cornmonly  given: 
write  as  imny  Terms  of  the  Serieis  r  x  2  x  3  x  4  x  5,  &c.  as  there  are 
Units  ih  the  Sum  of  the  Indices,  'Viz,,  m-^n-^-h-^cf'^'ri  let  this  Se- 
ries be  the  Numerator  of  tf  f  ration,   whole  I>nominator  fliall  be  the 
ProduAof  the  Series,  i  x  i  X  j  X  4  x  5,  &c.  r  x  z  x  5  x  4  x  5,  &c. 
rx  2  X  5  X  4X  J  X  (J,&c.  I  X  2  X  3^/4 X  5,&c.  whereof thefirft  istocon- 
tain  as  many  Terms  as  there  sttt  Units  in  the  firft  Index  w  -  »;  the  fecond: 
as  many  as  there  are  Units  in  the  fecondlndet^;  the  third  as  many  as  there . 
ait  Units  in  the  third  IrtisXfi  the  fourth  as  many  as  there  are  Units  in  the 
fourth  Index  r.    But  the  Numerator  and  Denominator  of  this  Fraftion  have  . 
a  cominon  Divifor,  wc.  the  Series  of  i  x  i  x  3  x  4  x  5,  &c.  continued  to  fo  ► 
niany  Terni^  as  ther6  art  Units  in  the  firft  Index  m  ^  ni  therefore  let 
both  this  Numemtor  and  Denominaror  be  divided  by  this  common  Divi-  - 
for,   then  Ais  new  Numerator  will  begin  with  i»  -  »  -+-  i,  whereas  the 
other  bl^ah  with  i>  and  will  contain  fo  many  Terms  as  there  are  Units  in 
A  +/  -f  f,  that  is,  fo  many  as  there  arc  Units  in  the  Sum  of  all  the  Indices 
excepting'  die  firft;  as  for  the  New  Denominator,  it  will  be  the  Produft  of 
three  Senl»  oidyi  diat  is,  of  fo  many  as  there  are  Indices,  excepring  the  firft. . 
But  if  it  happens  wfthall,  that  ».be  equal  to  /6  +  />  +  r,  as  it  always  hap-  ^ 
pens  in  our  The^em ;  then  the  Numerator  beginning  by  w  -  »  +  i,  and  * 
odng  continued  to  fo  nany  Terms  as  there  are  Units  in  A  +  />  +  ^  or  %: 
the  kft  Term  will  be  m  neceflarily,  fo  if  you  invert  the  Series,  ^ind  make 

diac  the  filrft  Term  which  ^as  the  kft,  the  Numerator  will  htm  %  i»--  i  ^ 

X  m  '^  %  %M  --  Xi  &c.  (fdnrinued  to  fo  many  Terms  as  there  are  Units  in  . 
the  Sum  of  the  Indices  of  eiich  PnDduft,  excepting  the  firft  Index.  And  1 
whatever  is  here  faid  of  Powers,  whofe  Index  is  an  Int^er,  may  be  adapted  ' 
fio  Roots  or  Powers  whofe  Index^  is  a  Fraftion. 

+  ^JJ  +  ij '  +  k,/^  •+•  '7  *  +  »>7 '>  &c.  then  will  a:,.be:=  —7  +  llX'^'^h^'^ ^ 

^  de  Moivrc. 

fc-*AA    ,  .  i-x*A6-.4rA'    ,  .  k-  *BK  -   2^  AC  -  uiTkVi6!i%i. 

__;;.  +  -^— . y  +  -^ 

5rAAB-V,A^^  ,  /  -  ifBC  ^  r-^AD  ^  5  cAB  B  -  3  cAAC 

a  ^  a 

-41/A'B-f  A*   ,  ,  m  ^  ztB  D  -  *C  C  -  i^KB-  cH' 
— 2 ^ — yS  ^ . .. 

-(5cABC-3cAAD-4j^AABB-4.^A^C-5^A^B«/A^.   .        ' 

1 X La :L J       SC^^  ^ 

a..  ^ 

For  thi  underftandine  of  this  Series,  and  in  order  to  continue  it  as  fir  as., 
we  pleafe;  it  is  to  be  obfervcd,    i.  That  every  Capital  Letter  is  equal  to  the  -      (^  r%r%n]c> 
Coeterient  of  each  preceding  Tcrmj  thgj  the  Letter  B  is  equal  to  the  Coefl?!?^^  by  Vn^u^  l^ 
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cient  -^ r.    2.  That  the  Denominator  of  each  Coefficiem  is  always^. 

V  That  the  firft  Member  of  each  Numerator,  is  always  a  Cbefficjcnt  of  the 
Series  ^y  +  hyy  +  iy  %  &c.  z^.  the  firft  Numerator  b^ins  with  the  firft 
do^cient  p  the  fecond  Numerator  with  the  iecond  CoeflSdent  ^  and  lb 
oh.  4.  Tbit  in  every  Member  after  the  firft,  the  Sum  of  the  Expo- 
nents of  the  Capital  Letters,  is  always  equal  to  the  Index  of  the  Power 
to   which  this  Member  bddngs  :      Thus    confidering   the  CoeflSdent 

-^^ ^  ,  which  belongs  tothePower^% 

we  Ihall  fee  that  in  every  Member  *  B  B,  2  *  A  C,  j  ir  A  A  B,  ^  A  %  the 
Sum  of  the  Exponents  of  the  /fcapital  Letters  is  4,  (where  I  muft  take 
notice,  that  by  the  Exponent  of  a  Letter,  I  mean  the  Number  which  cx- 
prefles  what  place  it  has  m  the  Alphabet;  thus  4  is  the  Exponent  of  the  Let- 
ter D)  hence  I  derive  this  Rule  for  finding  the  Capital  Letters  of  all  the 
Members  that  bebng  to  any  Power;  Combine  the  Capital  Letters  as  often  as 
you  can  make  the  Sum  of  tneir  Exponents  equal  to  the  Index  of  the  Power 
to  which  they  belone.  5.  That  tne  Exponents  of  the  finall  Letters,  which 
are  written  before  the  Capitals,  expreis  how  many  Capitals  there  is  in  each 
Member.  6.  That  the  Numerical  Figures  or  Uncix  that  occurr  in  thefeMeih- 
bers,  exprefs  the  Number  of  Permutations  which  the  Capital  Letters  of  eveiy 
Member  are  capable  of. 
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For  the  Demonftratim  of  this ;  fuppofe  *  =  Ajr  +  'Rjy  +  C  ?  '  +  D^^ 
&c.  Subftitutc  this  Series  in  die  room  of*,  and  the  Powers  ot  this  Series 
in  the  room  of  the  Powers  z^  there  will  arife  a  new  Series;  then  take  the 
Coefficients  which  bebng  to  the  feveral  Powers  of  jf  in  this  new  Series,  and 
make  them  equal  to  the  corresponding  Co-effidents  of  the  Series  gy  +  hyy 
-f  iy  \  &CC.  and  the  Coeffidents  A,  B,  C,  D,  &c*  will  be  found  iuch  as  I 
have  determined  them,. 

But  if  any  one  defires  to  be  fitisfied,  that  the  Law  by  wWch  the  Coeffici- 
ents are  form'd,  will  always  hold,  I'll  defire  *em  to  bave  rccourfe  to  the 
Theorem  I  have  given  for  Raifitg  an  Infinite  Series  to  my  Pawer^  ot  cxtrafting 
any  Root  of  the  lame;  for  if  they  make  ufe  of  it,  for  taking  fucceffively  the 
Powers  of  Ajf  +  ^yy  +  Cy  %  &c-  they  will  fee  that  it  muft  of  neceffity  be 
fo.  I  might  have  made  the  Theorem  I  give  here,  much  more  general  than  it 
is;  for  I  might  have  fuppos'd,^*'"  +  bz,"^-^^  +  c  z."^-^^,  Sccy  ^ gj^ 
+  hy"^-^^  4-  iy'^-^^  &c.  then  all  the  Powers  of  the  Series  Ky  +  B  77 
-f  Cf^  \  &c.  defigned  by  the  univerial  Indices,  muft  have  been  taken  mc- 
ceflively ;  but  thole  who  will  pleafe  to  tty  this,  may  eafily  do  it,  by  means 
of  the  Theorem  for  raifing  an  Infinite  Series  to  any  Power,  &c. 

This  Theorem  may  be  applied  to  what  is  called  the  Reverfion  of  Series, 
fnch  as  finding  the  Number  from  its  Logarithm  given ;  the  Sine  fit)m  the 
Arch ;  the  Ordinate  of  an  EUipfe  from  an  Area  given  to  be  cut  from  any  point 
in  the  Axis:  But  to  make  a  particular  application  of  it,  I'll  fuppofe  we  have  j 
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^Problem  to folve;t^  The  Chard  of  m$  Arc  bei9igghmj  fofifulthe  Omi 
^amdxr  Arc,  thm  flMbe  to  thcfirftasn  to  i.  Let  j  be  the  Chord  given, 
K.  the  Chord  rcquttcdj    now  the  Arc  belonging  to  the  Cboid^,    is 

J  +  ^22  +  '^n  +       "T«  *^*    ^^  ^  ^^  belonging  to  the  Chord 
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&c.    The  firft  of  the  Arcs  is  to  the 


(econdas  ito;»;  therefore  multiplying  the  Extreams  and  Means  togedier>  we 
(hall  have  this  Equation. 

Compare  thefe  two  Series  with  the  two  Series  of  the  Theorem,  ^and 
4nd  you  will  find  4  =1,^  =  0,^=  7^»  rf  =  o,  ^  =  —  -r  ,/=;o, 

hence  3^  will  be  =  i^jr  +  "^dd  ^  '^  ^^*  ^^  ^^  "^ 12^^  A,&c.Sup* 

pofing  A  to  denote  the  whole  preceeding  Term,  which  will  be  the  fime  Series 
as  Mr.  Newton  has  firft  fi)und. 

By  the  lame  Method,  this  general  Problem  may  be  folved;  ThejAjcsjpicor* 
reJfonM^tg  to  a  certain  Area  in  am  Curve  being  grven^  to  find  the  Abfiifoy  whofi 
correjhonding  AreaJhaUbe  to  theprfi  in  a  given  Ratio. 

Tne  Logarithmic  Series  might  alfo  h?  found  without  borrowing  any  other 
Idea,  than  that  Lc^arithms  are  the  Indices  of  Powers :  Let  the  Number,  whofe 
Logarithm  we  enquire,  be  i  +  «.,  fuppofe  its  Log.  tobe4«.-+-^*t»  + 
c*  %  &c.    Let  there  be  another  Number  i  H-j^;  therefore  its  Logarithm 

will  be  4  jr  -+•  b y  y  '\'  cj\  &cc.  Now  if  i  4-  «.  =  T+y]",  it  folbi;^ 
that az>  '\'bz,K,  -{-  cz.^.  Sec.  :  ay  +  byy  4-  cy  %  &c.  : :  »  :  i.  that  is, 
4  z,  '{'  b  X,  z,  4-r*%  &c.  z=:  nay  +  n  byy  -^^  ncy\  &c.  therefore 
we  may  find  a  Value  of*  expreft  by  the  Powers  of  jr;  again,  fince  i  +  «• 

:=  I  -{-yl"*  therefore*  =  i  +7'i»  -  i,thatis*  =  »jr  +  ^ — x yy 

+  —  X X  y  %  &c.    Therefore  «.  is  doubly  expreft  by  the 

Powers  ofy.  Compare  thefe  two  Values  together,  and  the  Coefficients  4,  *,  r, 
&c.  willlx;  determined,  except  the  firft  4,  which  may  be  taken  at  Pleaiiue,- 
and  giv«  accordingly  aU  the  i£Fer«it  Spedes  of  Logarithm,.        ^^^p  jji^ed  by  GoOglc 
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t>ogtriii$  of  Tm'     XXin.  De  DiiFerentils  InfiniteiHimrum-infinheiSmis  aq>licandi5,  nan  e({ 

w^*'''*h?'^'  ut  fis  porro  iblicki^    Nam,  ut  tu  mihi  ficilis  concedis,  quod  nihili  quodvis 

f.  \^u     ' ^^^  multiplum  fit  adhuc  nihil;  eadem  ^ facilitate  tibi  permitto,  ut  Difi^rentias 

Aug.  An.  1^99.  Infiniceirimas  in  Infiniteffimas  dudas>  tu  merito  n^ligas,  poteflque  idtuto 

fieri,  modo  caute;  Quippe,  in  quovis  genere  Quantitatum,  quas  differunt 

dato  minus,  reputanda  funt  j^ualia.  Qiio  nititiu*  Exthmflumtim  Dodrioa  tou> 

Veteribus  pariter  &  Recentioribus  necefTaria. 

th9  AHfommM"     XXIV.  It  is  agreed  bjr  all,  that  if  a  Number  propofed  be  not  a  true  Square^ 

*^fdi  i»  itf  £^  *^  ^  "^  ^^  ^^  ^^P^  ^^  ^  i^  Qjadratick  Root  thereof  explicable  by  rati(»)al 

tf^ainx  of  ^    Numbers,  Inters  or  Fra<5ted.    And  therefore  ifTuch  Caifes,  we  mufl:  coct- 

fe^Dr.  warifsi  ^^"^  our  filves  with  Approximations  (fbmewhat  near  the  truth)  without  pe- 

N.  ii  <*.  ^  1.   *  tending  to  Accuracy. 

lm.kn.iw.     Andfo,  fortheCubickRoot,  ofwhatisnotaperftaCube.    And  the 
Bkc  for  Superior  Powers. 

Now  the  Ancients  (being  aware  of  this)  had  their  Methods  of  Approxiroa* 
tion,  which  tho*  fcarce  apply'd  by  them  beyond  the  Quadraticfc  or  perh^ 
the  Cubick  Root>  yet  are  equaUy  pra&icable  (by  due  adjuftments)  to  the 
Superior  Potrers  alfo* 

I  fhall  b^in  with  the  Square  Root :  For  which  the  Ancient  Method  is  to 
this  purpofe. 

From  the  propofed  Non-quadrate  (fuppofe  N)  fubflraft  (in  the  ufual  trniw 
tier)  the  greateft  Square  in  Int^ers  therem  contained  (fuppofe  A  q.)  The  re* 
mainder  fuppofe  B=  2AE4-E5)  istobethe  Numerator  of  a  Fradion> 
for  defigning  the  near  Value  of  £  (the  remaining  part  of  the  Root  Ibught 
A  +  E  =  y^  N,)  whofe  Denominator  or  Divifor  is  to  be  2  A  (the  doi3>le 
Root  of  the  fubffaaded  Square)  or  i  A  H"  ^  (S^  douUe  Root  increafed  by 
i)  the  true  Value  fidling  between  thefe  two;  fometime  the  one,  fometime  tKe 
x^  other,  being  neareft  to  the  true  Value.    But  (for  avoiding  of  N^ative  Num- 

bers) the  latter  is  commonly  direded. 
This  Method  Monfieur  he  V  offrj  aflSrms  to  be  more  than   200  Years. 
V,  old  :  And  it  is  fb ;  for  I  find  it  in  Lmos  PoccwIms  (otherwife  called  Lmcos  de 

Bwrgo^  or  de  Bmrgo  &utils  Scpdchri)  Printed  at  Venice  in  the  Year  1494  (if  not 
>  even  fooner  than  fb,  for  I  fand  there  have  been  feveral  Editions  of  it.)     And 

how  much  older  than  fo,  I  cannot  tell :  For  he  doth  not  deliver  it  as  a  New 
Invention  of  his  own,  but  as  a  received  Praftice,  and  derived  ftom  the  Moart 
or  j4rahsj  fi*om  whom  they  had  their  uUgmfiny  or  Pradice  of  Arithmftick  by 
the  10  Numeral  Figures  now  in  ufe. 

And  it  is  continued  down  hitherto  in  Books  of  Pra(5tical  Arithmetick  in  all 
Lancuages,  which  teach  the  Extradion  of  the  Square  Root,  and  (therein)  this 
Metnod  of  Approximation,  in  cafe  of  a  Non-quadrate. 

The  true  ground  of  this  Rule  is  this :  A  a  being  (by  ConfhuAion)  the 
greatefl  Integer  Square  contained  in  N,  'tis  evident  that  E  mufl  be  lefi  than  i ; 
(otherwife  not  A  q  but  the  Square  of  A  +  i,  or  fbme  greater  than  fo,  would 
be  the  greatefl  Integer  Square  contained  in  N.)  Now  if  the  remainder  B  =  2  AE 
-V  E  f  be  divided  by  2  A,  the  rrfult  will  be  too  great  for  E,  (the  Divifor  be- 
ing too  little  J  for  it  pK))jJd  be  2  A  -^  £s  to  m^e  tbeQ^iotiait  £.)  But  if 
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(to  re&ify  thb)  wedimkuih  the  Quotient)  by  increafiiig  the  Divifbr,  adding 

itoit»  itthoibecomestoolittk;  becanfetheDiviibris  nowtoobig.    For 

<£  being  le(s  than  i)  2  A  +  i  is  more  than  2  A  +  E>  ^d  therefore  too  big. 

Asforlnftance;  If  the  Non-quadrate  propofed  be  N  =  5,  the  greateft  In- ^ 
teger  Square  therein  contained  is  Af  ==  4  (me  Square  of  A  =  2 :)  which  be- ' 
tag  fuMh^fted,  leaves  N-Af=5  5-4=01  =  8=2  AE  ^  Ef. 
Wiiich  divided  by  2  A  =  4  gives  ; :  But  divided  by2A+i=4  +  t 
=  5,  gives  f .    That  too  great,  and  this  too  little,  for  E.    And  therefore  \^ 

the  true  Root  (A  +  E  =:  ^^  N)  i^^  kfi  than  2^=2.  25,  but  greater  than 
2  7  *=  2.  2 ;  Anddiis  was  anciently  thought  an  Approach  near  enough. 

If  this  A{>proach  be  not  now  thou|[ht  near  enougn,  the  £mne  Procefs  may 
be  again  repeated;  and  that  as  oft  as  is  thought  neceflary» 

Take  now  for  A>  2  f  =:  2.  2,  whoie  Square  is  4.  84  =  A  f,  (now  con- 
iidered  as  an  Integer  in  the  fecond  place  of  Decimal  Pttts.)  This  fubftrafted 
fom  5. 00,  (or,  which  is  the  iame>  o.  84,  the  Excefs  of  this  Squ^  above  the 
former^  fitun  u  which  was  then  the  Remainder)  leaves  a  new  RemasKkr 

B  =  o*  i< :  which  divided  by  2  A  =  4.4^frtves  -^—  =  — ^  =  o.ox6x6  +1 

too  much.    But  divided  by4A+  1^4.  5>  it  gives  -^*-  sc  —  « 
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^<>3 555  +>  t^  li^-    ^^  t>^ue  Value  (between  thefe two)  beii^  2%  25^ 
proxime*  wboTe  Square  is  4. 999696. 

If  this  be  not  thoi^ht  near  enouffh,  fubftrad  the  Square  fiom  5*  000000^ 
die  Remainder  B  =  0.000504,  divided  by  2  A  :;=  4*472,  or  by  2  A  +  t 
=  4.475,  gives  either  way  o.  oooo<^8  -  ;  which  added  to  A  =  2*  25^ 
makes  2.  25(^0^8  - ,  ibmewhat  too  big;  but  2.  ii6o6j  4*  wouM  be  much 
more  too  little. 

Whidi  g^ves  us  the  Square  Root  of  5,  adjufled  to  the  fizth  place  ofDed* 
mal  parts,  at  three  Stcos.  And  by  the  fame  Method,  if  it  be  thought  need* 
fill,  we  may  pfoceed  nmher. 

For  the  Cubick  Root  the  Rule  is  this* 

From  the  Non^ubidt  propofed,  (fuppofe  N,)  fubftraA  die  greatcft  Cube 
b  Int^ers  therein  contained,  (fuppofe  A  c:)  the  Remainder  {m)pofe  B  =s 
5  A  f  E  +  5  A  E  f  +  E  ^)  is  to  be  the  Numerator  rfa  Fraaion  for  de- 
fignii^  the  Value  ot  £,  (the  remainii^  part  of  the  Root  foi^ht  A  +  E  3: 
y^  rN.)  To  this  Numerator, if  (for  theDenominator  orDivifor)  wefubjoyn 
5  Af,theRefult  win  certainly  be  too  great  for  £>  becauie  theDiviibr  is  too 
Utde :  (For  it  (houU  be5Aj+jAE  +  Ef,  to  give  the  true  V^ue  c£ 
E.  If  for  the  Divifor  we  take  5  A.^-t-  5  A  + 1,  it  wiS  certainly  betoolittk^ 
becaufe  the  Divifor  is  too  great.  (For  E  by  conftmdbn  is  leis  than  i.)  It 
mnft  therefore  (between  tme  Limits)  be  more  than  this  latter.  And  therefore 
this  latter  Refuk  being  added  to  A>  willgiveaRoot  whofeCubemaybefub- 
firaded  from  the  Non-CuUck  piopc^ed,  in  orckr  to  another  StO).^ 

But  if,  fbrthe  Diviibr,  wetake5  Af  4;  3  A,  (orevenlefsthanfo)  the  Refuk 
maybetoogreat;  orfccafeBbefinall)  it  maybetoo  littlcv  (ai^oftisfo.>    bvGoOQlc 
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Which  comes  to  pafi  from  hence;  becauTc  E  (by  Conftru6Bon)  isfefithan 
X ;  and  therefore  ;  A  £  lefs  than  $  A;  and  permbs  'fb  much  as  that  the  Ad- 
dition ofE^willnotredrefeit.  And  when  it  fo  nappens  5Af  +  }Aisa 
.betterDivifor  than  j  A  f  +  3  A  +  i,  (or  even  fomewhat  left  than  either.) 
But  becaufe  it  doth  not  alwiavs  fo  happen  (though  for  the  moft  part  it  doch) 
the  Rule  doth  rather  direft  the  other;  as  which  doth  certainly  give  a  Root 
kfs  than  the  true  Value»  whofe  Cube  may  always  be  fubftraded  from  the  Non- 
Cubick  propofed^  The  Def^  being  to  have  fuch  a  Cube  as  (being  fub- 
•ftraded)  may  leaveanotherB)  tobeordered  in  like  manner  for  a  new  Approach. 

But,  for  the  moft  part,  3  A^may  be  &fely  taken  for  the  Divifor.  For  tho^ 
th^  Refult  win  then  be  fomewmt  too  big^  yet  the  Excefi  may  be  fo  iinalL 
as  to  be  needed;  05  atleaft,  we  may  thence  eaiily  judge  what  Number 
(fomewhat  kfs  than  it)  may  be  iafely  taken.  And  if  we  chance  to  take  it 
fomewhat  too  big*  the  Inconvenience  will  be  but  this,  that  B  for  the  next 
Step,  will  be  a  Negative*    Of  which  Cafe  we  ihall  Q>eak  anon. 

Thus  for  Inflance;  if  the  Non-Cube  propofed  be  p  =  N.  The  greatefl 
Intaser  Cube  therein  contained  is  8  =  Ac^  (who&  Cubick  Root  is  A  =  lO 
Which  Cube  fubftraded,  leaves  9  -  8  =  i  =  B  =  J  A^E  +  5  AEf  +  Ec. 
Thisdividedby  ^Af  =  iz>  gives  tj  =  o.  085JJ  +f  tooWgforE.  But 
Ae  fame  divided  by}Af  +  5A  +  i  =  ii+<J+i  =  i9>  gives  7,  = 
c^o^idj  +,  too  little.  Orif  butby  5  Af  +  5  A^  12  +  (J  =  18,  it 
gives Vjt  =  t7  =  o.  OJ555  +,  yet  toolitde^  for  the  Cube  of  A  +  o.  o<S, 
<^  i.o^isbut8.74Z  -jwhidiis  fhortofp.  And fb  much  fhcxtc^it* that 
wemay  fafely  nukei.o7asnottoobk:.C>rperha{»  2.08,  which  upon  tryal 
will  befouna  not  too  big;  fortheCiibeof  2.  08,  isbut  8>9989i2. 

If  this  firfl  Step  be  not  nearenou^h,  this  Cubefubfbadedfiromp.  000000^ 
leaves  a  new  B  =  o.  0010881  which  divided  by  j  A  ^  =  12. 9796,  gives 
0.000084  —  ;  which  will  be  fomewhat  too  big>butnot  much.  (ForEisnow 
fofmalli  as  that  3  A  E  may  be  fafely  negleded,  and  E  ^  much  more.)  So 
that  if  to  2.o8>  we  add  0.000084 -p>  tlKRefolt2.o8oo84wiItbetoobig; 
but  2.08008^  will  be  more  too  little.  (As  will  appear  if  we  take  the  Cube 
of  each.)  So  tnat  neither  of  them>  atthe  fecond  Sti^  gives  die  true  Root  witlv- 
in  an  Unite  in  the  fixth  place  of  Decimal  parts*  But  when  I  fay,  taking  the 
Cdbe  of  each,  (whidi  I  do  that  the  thing  may  be  more  clearly  apprehended) 
it  is.  not  neceflary  that  we  trouble  our  felves  with  die  whole  Cube.  For,  Ac 
being  already  fubftrafted,  for  finding  B  =:5A^E+  jAEf  +  Ec,  we 
have  no  more  to  try,  but  whether  5  A  ^ E  •+•  J  AE  f  +  E  c,  be  greater  or 
kis  than  B>  according  as  we  take  0.0000849  or  o.  00008^  >  for  E.^ 

Which  may  convcniehdy  be  done  in  this  manner:  Take  j  A  +  E,  and 
multipty  jthis  by  E,  (or  E  by  it>  fo  have  we  j  A  E  +  E  ^.  To  this  add 
3  A^  and  multiply  the  whole  by  E,  (fo  have  we  }  Af  E  +  5  AE  j  -+•  Er,) 
too  fee  whether  urn  be  greatci  dr  leffer  than  B. 

That  is,  in  the  prefent  cafe,  if  we  take  E  =  o»  000084,  and  add  to  this 
J  A  =:  d.  24,  thai  is  <5.  240084  =  j  A  4-  E»  This  multifdied  by 
JE  5=  o.  OC0084,  isjAE  +  E^rso^  000524  +•  To  which  if  we 
^3  A  ^=  12^.57^1*  it  is  3  Af  +  3  AE  +Ej^=:  11..9797 
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Which  multiplied  again  by  E  =  0.000084,  is  o.oOiopoi  +  r:?  $  A  jE 
4-  5,AE^-V  E^'  which  is  more  than  B  =  0.001088. 

But  if  we  take  E  =  o.>qooo8},  and  proceed  as  before,  we  ftiallhavt 
jAfE  +  5  AEf  +  Ec==  0.001077  +, which  islefsthanB  =  o.ooio88. 
And  therefore  (if  we  Subftrad  that  from  this)  the  Remainder  o.  0000 11, 
vill  be  another  B  for  the  next  Step,  if  we  pleafe  to  proceed  farther. 

Hitherto  I  have  purfued  the  Method  moftaflFefted  by  the  Ancients,  in 
feeking  a  Square  or  Cube  (and  the  like  of  other  Powers)  always  left  than  the 
juft  Value,  that  it  might  be  Subftrafted  from  the  Number  propofed,  leaving 
B  a  pofitive  Remainder;  thereby  avoiding  Native  Numbers. 

But  fince  the  Arithmetick  of  Natives  is  now  fo  well  underftood,  it  may 
in  this  (and  other  Operations  of  like  Nature)  be  advifeable,  to  take  the  near- 
eft,  whether  it  be  greater  or  lefs  than  the  juft  Value. 

According  to  this  Notion,  for  the  Square  Root  of  5,  I  would  fay  it  is 
(2  +)  fomewhat  more  than  i ;  and  enquire  how  much  more?  But  for  the 
Square  Root  of  8^  I  would  fay,  it  is  (5  -)  fomewhat  lefs  than  5;  and  en- 
quiring how  much  left?  Taking  (in  both  Cafes)  that  which  is  neareft  to  the 
juft  Value. 

Thus  in  die  Cubick  Root  before  us;  I  would  wie  for  E  (in  the  laft  En- 
quiry o.  000084  ^  (where  for  the  next  Step  we  have  B  =  —  o.  000002,) 
rather  than  o.  000085  +  (^^here  for  the  next  Step  we  ftiouM  have 
B=  -t-o.ooooii.)  In  th«  latter  Cafe  we  are  to  divide  B.=:  +o.ooooii> 
by  }  A  ^  =  11.9^01^6  -,  to  find  (by  the  Quotient)  how  much  is  to  be 
added  to  o.  00008  j.  In  the  other  Cafe  we  are  to  divide  B  =  +  o-  000002, 
by  J  A  J  =  12. 980248,  to  find  (by  the  Quotient)  what  is  tabe  abated  of 

0.0000^4,  fo  have  we — - — ^ ::  =  o.  ocoooo8<  +  to  be  added  to 

^  12. 5>8o25<^  ^ 

6.  24008?  :  Or  — *—z r  =  o.  000000 1  f'+ to  be  Aoted  of  tf.  240064^ 

^       ^  12.980248  ^ 

(Orit  may  fufficc,  in  either  to  divide  by  12.9?  4-)^  ^^n  by  15  -,with» 
out  being  incumhred  with  a  long  Divifor)  either  of  which  gives  usj  for  the  - 
Root  fought,  2^08008 585  proxime.  True  Cat  the  third  Step)  to  the  eighth 
Hace  of  Decimal  Parts.  And  if  this  be  not  near  enough,  the  Cube  of  this, 
compared  with  the  Number  propofed,  will  give  us  another  B  for  the  next 
Step*     And  fo  onwards  as  far  as  we  pleafe. 

Now,  what  is  faid  of  the  Cube,  is  eafily  applicable  to  the  hi^er  Powers. 

I  fhall  omit  that  of  the  Biquadrate ;  becaufe  here  perhaps  it  may  be  thought  . 
moft  advifible,  to  Extrad  the  Square  Root  of  the  Number  propofed  5  and' . 
tiien  the  Square  Root  of  that  Root.    But  if  we  would  do  it  at  once,  we  are 
from  N  (the  Number^  propofed,  being  not  a  Biquadrate)  to  Subflrad  Aq  q 
(Ae  greateft  Biquadrate  contained  in  it)  to  find  the  Remainder  B  =4A<7E 
+  6AfE^+4AE^-+-  Eff.    Which  Remaind^-,  if  we  divide  by 
4  A  r,  the  Quotient  will  certainly  be  too  big  for  E,    (though  perhaps . 
much  :X  If  by  4  A  E  +  ^  A  f  +  4  A  +  i,  it  will  certainly  be  too  r 
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little  (for  Reafons  before  mentioned.)  And  wearctoufeour  difcretion  in  taking 
fome  intermediate  Number^  And  if  we  chance  not  to  liit  on  the  ncareft,  the 
tnconvenicnce  will  be  but  this,  that  our  Leap  will  not  be  (b  great  as  other* 
wife  it  might  be.    Which  will  be  redify*d  by  another  B  at  the  next  Step. 

For  the  Surfolid  (of  five  Dimenfions)  we  are,  from  N  (the  Number  propo- 
fed,  being  not  a  perfed  Surfolid)  to  Subftrad  K<]c  (the  greatefl  Surfolid  there- 
in contained)  to  End  the  Remainder  B  =  5  A^f  E4-  ioA^E^4-  loAfE^ 
4-  5AEf^-V-Efr.  Which  (as  b^ore)  if  we  divide  by  5  A  f  f,  the 
RefuU  will  be  foraewhat  too  big  (becaufe  theDivifor  is  too  little:)  If  by 
^  hqq  -Y  10  A  (?  +  10  A  f  -V"  5  A  +  I,  the  Refult  will  certainly  w 
lels  than  the  true  E.  The  juft  Value  of  E  being  fbmewhat  between  thefc 
two,  where  we  are  to  ufe  our  Difcretion,  what  Intermediate  Number  to  take. 
Which,  according  as  it  proves  too  great  or  too  little,  is  to  be  redify*d  at  the 
» next  Step. 

Bu?  for  the  mofl  part  it  will  be  fafe  enough  ('and  leafl  Trouble)  to  divide 
by  5  A  f  f,  which  gives  a  Quotient  fomewhat  too  bic;  which  we  may  either 
redify  at  Difcretion,  by  taking  a  Number  fomewhat  Ids,  or  proceed  to  ano- 
ther B,  (Affirmative  or  Negative,  as  the  Cafe  fhall  require)  and  fo  onward 
to  what  Exadnefs  we  pleafe.  Which  is  for  Subflance,  in  a  manner  co-inci- 
dent with  Mr.  Rafhfifis  Method,  even  for  AfFeded  Equations. 

Thus,  in  the  prefent  Cafe;  If  the  Number  propofed  be  N  =  jj,  then  is 

A  ^(T  =  52,  and  B  =  55  -  }2  =  I  =  5  Af  f  E  -f  10  AcE  j  + 
loA^Ec  -+-  5  K^acj  4-E^f.  Which  if  we  divide  by  5  A  f  ^  =  5 
X  Id  =  80,  the  Refult  ,'-  =  o.  0125,  is  fomewhat  too  oig  for  E,  but 
>  not  much.  And  if  we  examine  it,  by  taiing  the  Surfolid  of2.oi52,  or  of 
2  ^'- ,  we  fhall  find  a  Negative  B  (for  the  next  Step,)  but  not  very  confide- 
rable.  Or  if  we  think  it  confiderabl^  we  may  proceed  further  to  another 
Step,  or  more  than  fb. 

The  like  Method  may  be  apply 'd  (and  with  more  Advantage)  in  the  high- 
er Powers,  according  as  the  Compofition  of  each  Power  requires. 

And  the  feme  Method  may  be  of  ufe  (with  good  Advants^)  in  k>ng 
Numbers  (if  duly  applied)  even  before  we  conac  to  the  Place  of  Units;  (oc 
the  fame  will  equally  hold  there  alfo.  Which  the  Reader  may  cafUy  appr^> 
hend,  without  a  fong  Difcourfe  upon  \u        , 

thi  Tfpartttn  XXV.  The  Very  Idea  of  Magnitudes  Infinitely  greats  or  fuch  as  exceed  any 
if/Sf  *i''^*E  ^^g'^'^l^Qy^rity,  does  include  a  Negation  of  Limits:  yet  if  we  nearly  exa- 
Hallcy.^N.  iV^  ^"^  ^^^  Notion,  we  fhall  find  that  fuch  Magnitudes  are  not  equal  amongft 
J^5<5.  themfelves,  but  that  there  are  really,  befides  Infinite  Length,  and  Infinite  Arait 

'^^*'  three  feveral  forts  of  Infinita  Solidity  :  all  of  which  are  Qnamkatesftd  gemru; 
and  that  thofe  of  each  Species  are  in  given  Proportions. 

Infinite  Length,  or  a  Line  Infinitely  bng,  is  to  be  ccHifidered  either  as  be- 
ginning at  a  Point,  and  fo  Infinitely  extended  one  way,  or  dfe  both  ways 
from  the  fame  Point;  in  which  Cafe  the  one,  which  b  a  beginning  Infinity, 
in  the  one  half  of  the  whole,  which  is  the  Summ  of  the  beginning  and  ceafii^ 
Infinity;  or  as  I  may  fay,  of  Infinity  4 /wtr^i«/r  and  ^/i4rrr^,  which  is  ^ 
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analogous  to  Etemlt)^  in  Time  or  Duration,  in  which  there  is  always  as  much 
to  foUow  as  is  paft,  for  my  Point  or  Moment  of  Time :  Nor  dodi  the  Additi- 
on or  Subduftion  of  Finite  Length  or  (pace  of  Time,  alter  the  Cafe  either 
in  Infinity  or  Eternity,  fince  both  the  one  or  the  other  cannot  be  any  part  of 
the  whole. 

As  ta  Infinite  Surface  or  Area,  any  Rieht  Line,  Infinitely  extended  both 
ways  on  an  Infinite  Plane,  does  divide  that  Infinite  Plane  into  equal  Parts, 
the  one  to  the  Right,  and  the  other  to  the  Left  of  the  laid  Line ;  but  if  from 
any  Point  in  fuch  a  Plane,  two  Right  Lines  be  infinitely  extended,  fo  as  to 
make  an  Angle,  the  Infinite  Area,  Intercepted  between  thofe  Infinite  Right 
Lines,  is  to  the  whole  Infinite  Plane,  as  the  Arch  of  a  Circle  on  the  Point  of 
Concourfe  of  thofe  Lines  as  a  Center,  intercepted  between  the  laid  Lines,  is 
to  the  Circumference  of  the  Circle ;  or  as  the  De^ees  of  the  Angle  to  the  j  tfo 
D^ree  of  a  Circle.  For  Example,  two  right  Lmes  meeting  at  a  right  Angle 
do  include,  on  an  Infinite  Plane,  a  quarter  part  of  the  whole  Infinite  Area  of  * 
fuch  a  Plane. 

But  if  fo  be  two  Parallel  Infinite  Lines  be  fuppofed  drawn  on  fuch  an  Infi- 
Bite  Plane,  the  Area  intercepted  between  them  will  be  likewife  Infinite;  but 
at  the  fame  time  will  be  Infinitely  lels  tlian  that  Space,  which  is  intercepted 
between  two  Infinite  Lines  that  are  inclined,  tho*  with  never  lb  lins^an  Angle^ 
for  that  in  the  one  Cafe,  the  given  finite  diftance  of  the  Parallel  Lines  dimi- 
niflies  the  Infinity  in  one  Degree  of  Dimenfion;  whereas  in  a  Seftor,  there  is 
Infinity  in  both  Dimenfions :  and  confequently  the  Qpantiues  are  the  one  Infi* 
nitely  greater  than  Ae  other,  and  there  is  no  Proportion  between  them. 

From  the  lame  Confiderarion  arife  thefe  three  feveral  Species  of  Infinite 
Space  or  Solidity ;  for  a  Parallelopipid,  or  a  Cylinder  Infinitely  long,  is  great- 
er than  any  Finite  Magnitude  how  great  foever;  and  all  fuch  Solich  fuppos'ct 
to  be  formed  on  given  Bafes,  are  as  tnofe  Bafes,  in  proportion  to  one  another. 
But  if  two  of  thefe  three  Dimenfions  are  wanting,  as  m  the  Space  intercept- 
ed between  two  Parallel  Planes  Infinitely  extended,  and  at  a  Finite  Diftance ;. 
or  with  Infinite  Length  and  Breadth,  with  a  Finite  Thicknefi,  alt  fuch  So- 
lids fhall  be  as  the  given  Finite  Diftances  one  to  another;  but  thefe  Quanti- 
ties, tho*  Infinitely  greater  than  the  other,  are  yet  Infinitely  lefe  than  any  of 
thofe  wherein  all  the  three  Dimenfions  are  Infinite.  Such  are  the  Spaces  in* 
tercepted  between  two  inclined  Planes  Infinitely  extended;  the  Space  inter- 
cepted by  the  Surface  of  a  Cone,  or  the  fides  of  a  Pyramid,  likewife  Infinite- 
ly continued,  &c.  of  all  which  notwithftanding  the  Proportions  one  to  ano- 
tner,  and  to  the  ri  ^av  or  vaft  Abyls  of  Infinite  Space  (wnerein  is  the  LoCuso£ 
all  things  that  are  or  can  be;  or  to  the  Solid  of  Infinite  Length,  Breadth  and 
Thickiids  taken  all  manner  of  ways)  are  cafily  affignable.  For  the  Space  be- 
tween two  Planes  is  to  the  whole,  as  the  Angle  ot  thofe  Planes  to  the  j5o 
Degrees  of  the  Circle.  As  for  Cones  and  Pyi^mids,  they  are  as  the  Spherical 
Sumce  intercepted  by  them,  is  to  the  Surface  of  the  Sphere,  and  therefore 
Cones  are  as  the  verted  Sines  of  half  tlicir  Angles,  to  the  Diameter  of  the  Gir^- 
dc :  Thefe  three  Xorts  of  Infinite  Qyantity  are  Analogous  to  ^  Line,  Surface, 

and. 
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and  Solid;  and  after  the  fame  manner  cannot  be  compared)  or  have  fk)  PrOi^ 
portion  the  one  to  the  other. 

l^jinittiyitif.        XXVI.  Infinitely-Infinite  Fraftions,  or  all  the  Powers  of  all  the  Fiadioos 
J^^D^R 'w^d  ^^^^^  Numerator  is  i,  are  all  of  them  together  equal  to  (i)  an  Unit. 

Ih  €.1  N.  J.  * 
pec.  An.iiSr, 

A.      R,        q.        c.        qq. 


P. 


I 


8 
I 


\6 
I 


&c. 


8i 
I 


i_  =  ^:  +  A  +  ^^ 
4       5         *J      "5 


&c. 


&c. 


+ 


'&c.   ■&c.'^ "v 


•  &c. 


O 


.&c. 


I 

I  X  I 

I 

2X1 

I 

5x1' 
I 

I 


+ 

7+ 


+ 

+ 


I 
1X2 

I 
2X$ 

I 

I 
jx  tf 


+ 


T-  + 


I 

+ 

T 

*  ^   2 

+ 

4* 

T 

T' 

+ 

V-  + 


I     _ 

1X2*  *" 

I 
2X3* 

I 
5X4*"" 

I 
4X5*- 

I 

I 

1X2^"^ 

I 
2X  }^   "" 

I 
5X4^"" 

I 

4X53"^ 

I 

jx**- 

5X<J^  "" 

§ 

+ 

V"* 

+ 

&c. 

T4 

+  &c. 

"?^ 

+ 

&c. 

^.  Is  a  File  or  Row  of  abfolute  Numbers,  or  rather  of  all  thePwftions,  whofe 
Numerator  is  1 5  which  Row  is  fuppcied  to  be  continued  in  pifrdfmm 
(downwards). 
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It.  Isaiodiflr  Fife  orKow  of  aU  the  Roots  (whde  Numerator  hi)  t^ 
tn  the  Powers  of  fuch  E:adioiis;  fuppoTed  likewife  to  be  continued  ifih^rtH 
t$$m  (downwards.) 

P.  Are  all  the  re(pe&ive  Powers  of  Aich  Fradions>  (vk*.  Squares^  Cubes» 
&€.  (or  fe  BEiany  Ranks  of  Geometrical  Propordonals;  fuppofed  to  be  conti*^ 
mied  in  k^mtHm;  both  to  the  R]ght*>band»  and  alfo  downwards. 

Lemma«]  Each  of  the  fiud  Ranks  of  Pawersy  together  ivith  their  reJpeSUve 
RooiSy  is  effuU  to  each  of  the  fevcrd  NtmAers  Mn£r  A  reJpeSlivelj. 

DetTMn^atimJ]  If  from  the  Line  a  h  you  take  (for  inftance)  '  part  towards  ^<ff*  ^^'* 
4»  fuppofe  4  €1  and  aUb  from  the  other  end  of  the  fame  Line  a  by  you  uke 
two  fuch  Parts  (or  |  parts)  towards  ^,  fuppofe  b  dy  (viz^  a  Number  of 
Parts  JeG  by  two  than  the  whole  Line  abj  was  hrft  fuppofed  to  be  divided  io- 
to)  there  will  remain  the  Line  c  d^=:  ac  z=:\  of  ab.  Then  again,  if  from 
€  d  you  take  j  part  thereof  towards  it,  fuppofe  c  r,  and  from  the  other  end  | 
parts  of  the  fame  c  dy  fuppofe  dfi  there  will  remain  only  ef=z  ir  ^  =  ^  of 
c  d  And  if  you  ftiU  go  on  without  ceafing,  to  take  on  the  Side  towards  Oy 
;  part  of  what  was  taken  laft  before,  and  twice  as  much  on  the  other  Side  to- 
wards by  there  fliall  be  found  between  the  two  Lines  laft  taken  always 
remaining  ^  part  of  the  Line  from  which  they  were  taken.  From  which 
J  part  there  may  ftill  after  the  fame  manner  be  fuppofed  to  be  taken  two 
omcr  fuch  Lines.  But  if  this  be  fuppofed  to  be  done  Infinite  times  aftuallj^, 
then  there  will  nothing  more  remain  (between),  and  fo  the  continued  Divih- 
on  on  either  Side.will  come  exadly  to  the  Point  g,  fuppofing  4  jj  to  be  ^  of 
a  by  "sdid-bg  =  1  ag.  For,  becaufe  that  which  was  taken  away  towards  by 
was  always  twice  as  much  as  that  which  was  taken  awav  towards  4>  the  total 
Sunun  of  all  the  Lines  taken  away  towards^  (which  all  tc^ether  do  make 
up  the  Line  *x^  muft  be  twice  as  much  as  the  Line  agy  (which  is  the  total 
Summ  of  aD  uie  Lines  taken  away  towards  a)  viz,.  *jf  =  '^^gj  «id  confe- 
quencly  bg-^^  ag  (or  the  whole  Line  4  ^^  is  equal  to  ^agx  And  therefore 
ag^=^  d^ ab.    Q.  E.  D. 

The  like  Cof^uQion  and  Demon/hat  ion  (mtuatis  mutandis)  may  be  made  ufe  of 
in  taking  awayany  otherpartof  any  quantity,  and  the  Uke  part  i^n  of  the  firft 
mottioned  part,  and  fo  in  infimtum.  The  total  Sum  of  all  the  parts  (o  taken,  or 
flipped  to  be  taken,  fliall  be  equal  to  any  certain  Quantity,  or  Part,  or  Fraftion, 
wboie  Denominator  fliall  be  Ids  by  an  Unite  than  the  Denominator  of  the  firft 

menuoned  part  j   as  --= \ \ &c.  —  =  — I \ 

'^  6       7       49      543        9       lo      100      looo 

&CC.  And  (b,  that  which  the  incomparable  Archimedes  (in  his  Squaringthe  ?4- 
r^la)  has  only  Demonftrated  in  one  particidar  Cafe,  viz^  —  =  —  +  -^ 

+  -  -  +~^  '^ &c.  and  that  too,  not  without  an  huge  Apparatus  of  Pre- 

linainary  Propofitions^  amounting  to  an  whole  Book,  is  here  univerfally  De-         ^  1 
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mofifirtted  in  aUCd^  (which  are  Infinite)  .and  by  a  very  Gmfk  andeaQr 
Method  (in  Des  Cmes's  way)  and  on  one  fingk  Page. 

Now  if  each  of  the  faid  Ranks  ofPowers>  together  with  their  refpedive  Roocst 
be  equal  to  the  feveral  Numbers  of  Fraftions  under  A ;  (as  is  dempnftrated  by 
thcLcmma)  then  is  Athe  Sum  of  them  alitor  equal  to  them  all:  that  is  to  iay^ 

R  +  P  =  A  =  R.  +  1  r  For  R  is  the  fame  with  A  wanting  —  or  i,  (as 

appears  upon  View)  or  but  ( — )  one  infinite  part  bigger.    Wherefore  P  s=  i> 
Q.  E.  D.  zitj,  J^itics  Jrfmti  nnmni  Frdli  dtquantwr  Vmtath  fcmimnut  Ra^ 

Cor^Baria,']  Hinc  patet, 

i\  Dm  froffreJf$tm  in  mfinitmft. 

2^  Ef  non  modo  m  wmm  Ififimtmni  fed  etiam  in  pbtrmut;  fin  patifu  infimta. 
Jf^^a,  vel  ir^imtics  Ififadta. 

3;  Et  hoc  fieri  fojfe,  idefiy  hunc  Cakulum  in/tifm,  ab  ingemo  valdt  finito  am 
exigm. 

4\  Et  totttm  hunc  Profftjjimh  vel  frogrejfus  hujufinodi  inpnkosy  pcjji  Nume^ 
tariy  five  aggregari  in  muonjkmnuim* 

5%  Et  in  pmmmh  non  mod^  non  if^inkam;  fedadco  tdfUillanh  m$  Jk  wmot 
mnm  nmnero.    Patet  ulterius 

If^nitorum  alia  effi  d^tudia,  alia  ina^ioUa* 

Et  $mt4m  Injinirnm  aquari  dnohuy  trihu^  flsmbnSj  vel  Finitis  vel  If^imtu. 

For  u  The  Infinite  Powers  of  the  firft  Rank  are  =  —  = ,  and  al- 

z       1x2 

(0  equal  to  all  the  Infinitely-infinite  Powers  of  aU  the  other  Ranb. 

viz..  equal  to  the 
refpeftive  mean 
proportional 

Thofe  of  the  third  Rank  are  =  —  = 

12      3x4 


The  Infinite  Powers  of  the  fecondRank  are  =  -•-  r= 

6       2x3 


Thofeof  the  fourth  Rank  are  =  —  = 

20      4X  5 

Thofe  of  the  fifth  Rank  are  =  —  ts  - — - 

30       JXiJ 


Numberbetween 
the  Square  Num- 
bers rdpeftivdyi. 
e.g. 

4»  ^>  9 

9f  12,  16 

1^9  10,  2  5 

25,  50,  3tf 


8cc^  in  if^nm.^  ^  icQ^in  i9^mkm»* 
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i.  The  Infinite  Pcweis  ofthe  two  firft  Ranks  are  =  — 

5 

Thofc  of  the  three  firft  are  = 

4 

Thofe  of  the  fi>ur  firft  arc  = -- 

.  5 

Thofe  of  the  five  firft  are  =  -'- 

o 

5.  All  the  Powers  of  aO  the  Infinite  Ranks,  excet>c  the  firft,  are  ?=  -- 

all,  except  the  two  firft,  are  =  — • 

all,  ex^t  the  three  firft,  are  ^s  — 

4 

all,  except  the  four  firft,  are  =  --- 

&c.  m  vffifutftm. 

The  later  QrMcrks  may  all  a{^)ear  by  fimple  Addition  and  Subdudion; 
and  (o  may  many  more. 

XXVII.  I.  That  the  Numeral  Figures  now  in  ufe,  with  the  manner  of  tie  Awtigid^  4 
Computation  by  them  (and  the  names  ©f  Algorifm,  appropriated  to  that  way  *^^^^^^^ 
cf  Computation)  came  to  us  fixwn  the  jirats  (but  fbmewhat  altered,  as  to  the  ^allk  N.  m^J 
(hape  ot  the  Figures  in  fucceeding  Ages)  and  to  them  fiom  the  IndLmsy  is  ge-  f^^^v^  .^g. 
nerally  agreed.    But  it  is  not  fo  ceneraUy  agreed,  of  what  Antiquity  the  Ufe 
of  them,  in  our  Enrofean  Parts,  hath  been. 

Jo.  Germrd  Fiffitu  (De  Scictmis  Mmhenuttku)  thinks  they  came  not  in  Ufe 
here,  till  about  the  Year  of  our  Lord  1 500 ;  or  at  the  fotheft,  later  than  the 
Year  1250.  And  P.  Million  (De  Re  DMomatka)  teBs  us  that  he  hath  not 
found  th(m  any  where  ufed  fooner  than  tne  14  Century.  But  I  think  their 
Ufe  in  thcfe  Parts  was  as  old  at  leaft  as  the  times  o£  Hemuvmm  ComraHMy  who 
fivcd  about  the  Year  of  our  Lord  1050.  (that  is  about  the  middle  ofthe  i  ith 
Century,)  If  not  fo  fiiequently  in  ordinary  Afiairs ;  yet  at  leaft  in  Mathema- 
tical things,  and  efpecially  in  Aftronomical  Tables. 

But  I  do  not  remember,  that  I  have  any  where  feen  any  Monument  of  them     %.  5^. 
more  Anrient  than  the  Mantle^tree  of  the  Parlour  Chimney  at  the  Dwelling- 
Houfe  of  Mr.  WilL  Richmrdsy  the  Reftor  ofHebndon  in  Northampton^Jhire. 

The  fides  ofthe  Chimney,  by  which  the  Mantle-trec  is  fupported,  are  of 
Stone  ;  but  the  Mantle-tree  itfelf  is  of  Wood.  It  is  all  over  as  black  as 
Ink,  having  by  Age  and  Smoak  contraded  that  Colour.  It  may  yet  conti- 
nue many  hundreds  of  Years;  for  I  did  not  difcem  in  it,  any  thing  either  of 
Worm,  or  Rottennefs,  or  any  tendency  to  it.     The  length  of  it  is  5  Foot 

9  Inches:  Its  breadth  or  depth  at  the  ends,   (A  B)  is  11  i  Inches,  but  as        r^^^^^T^ 
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the  middle)  9sCD>  fomewhat  kfs.  It  is  alio  carved  fromend  to  cikIt and. the 
lower  part  of  it  is.  abated,  as  in  the  mouldings  of  other  Chimneys.  On  the 
Front  of  the  upper  part  there  is  (beginning  at  the  middle)  on  5  Squares  part* 
cd  from  each  other  by  a  deep  Furrow  of  Cnannel,  the  Date  (I  Gxppoky  what 
it  was  firft  made)  delcribed  partly  in  Numeral  Figures  A^  Do  I  M*i}};ona 
fourth  a  Flower,  and  on  a  5th  the  two  Letters  W.  R.  with  an  £fcutcheon» 
reprefenting  (I  fuppofe)  the  Name  of  him  to  whom  it  did  then  bekmg.  Bork 
the  Letters  and  the  Figures  are  of  an  Antique  Form,  agreeing  weD  enough 
with  that  Age.  They  are  not  engraved  or  cut  in,  but  prominent  on  their  fe- 
vend  Squ^s  (by  way  of  bas-relief)  the  Wood  being  alxited  round  about  them» 
The  o  over  the  A,  is  a  round  o,  but  that  over  the  M  is  a  fquare  0. 

Hence  it  appears,  tlwt  the  Ufe  of  fuchFigurcs  here  iiiEffglandy  even  on>or- 

dinary  Occahons,  is  at  leaft  as  ancient  as  the  Year  1 15  3.    And  I  judge  it  to 

have  been  jct  fomewhat  aocienter,.  becaufe^the  ihape  of  the  Figures,  dioudi 

aot  come  juft  to  the  Ihape  which  wenowufe>.  was  even  then  cor^dend^ 

\  varied  from  the  fhape  of  the  ^4^^i^Figures;  which  ai^ues  they  had  ^ 

for  fome  time  in  ule;  flich  chaise  of  ihape  ia  Figures  and  Letten  comii^ 
on  gradually  with  time. 

It  need  not  move  any  fcrupk  at  all,  that  part  of  the  N^bers  is  expreffid 
hy  the  Numeral  Letter  M  (or  die  word  Miuefirrcy  of  wUch  M^  is  but  a  Cdo^ 
ti^on)  while  the  reft  is  exprefled  in  Numend  Figures.  For  the  like  doth  oft 
occur  in  old  Mmmfir^s;  and  fbnetimes  even  at  this  Dav.  And  it  dothrather 
ftvour  the  fimplicity  of  that  Age>  (not  very  nice  in  fucn  things,  efpecially  ^ 
mongfl  Mechaaicks)  than  any  defiga  of  Impofhire. 
ty  Mr.  Tha        2.  Over^againft  tht  Matiiegt-flace  Jn  Colchefter,  fbnds  the  Houfe  of  Mi. 
^^"*'n  il^*  ^/w^y,  a  Linnen  Draper;  fbme  of  the  backermofl  part  of  which  is  an  andent 
t  ^77!'     *   '  JRwfon  Building,  but  the  Front  is  of  lefler  (landing,  and  timhred.    Upoa  tte 
Aug.  An.  U9%  bottom  Cell  (which  is  almoft  in  the  form  of  a  Triangular  Prifhi).  of  one  of 
the  Windows  of  the  Front,  between  two  carved  Lions,  flands  an  Efcutcheoiv 
containing  only  thefe  Figures  1090..    The  Perijdiery  of  the  Cyphers,  and 
Nine,  are  rather  Fraded  than  Fleaed>  prominent,  large,  and  very  fair;  but  t^ 
'^*  ^^*        make  them  the^  more  peripicuous,  they  are  giUed  by  the  Proprietor.    The    . 
Window  looks  direftly  North,  the  Date  being  thereby  prefervcd  from  the 
fcorching  heat  of  the  Sun;  and  by  its  Inclination  (falling  from  the  P^ex  or 
PcrfendicHlar  by  an  Ai^le  of  about  6aDegrees)  from  Rain,  Snow,  &c.  If  it 
be  objeded»  that  the  fecond  and  fourth  Figures,  may  rqprefent  that,aq;iQn£  the 
Arakinnsy  which  is  with  us  as  y;  I  anfiver,  that  the  o  is  not  ufed  with  aS  the 
-   jArahs  for  5>  but  with  fome  for  a  Cypher^  and  fo  it  was  ufed  by  the  Afocrs  ia 
Sfmn,  who  firft  brought  thefe  Figiu^  into  our  Parts;  nor.  is  the  Square  D  an 
jirahkl(lx(X^y  hut  an  £^/r/&  Letter  of  that  Age..    And  the  form  of  thdfe 
Figures  fbon  d^cnerated  from  that  of  the  ArAsy  into  fuch  as  we  now  uf^  iT 
tiot  atthe  firflreceptipn  froitithe^^^j^  [or-A6wy]  certairiy  long  before  159  y>. 
as  this  (>^&v!^M«  would  make  it. 

h  Mi.  Urn.        XXVIII.^  The  old  Definition  of  Logarithms^  that  they  are  Nmserefmrnfr^ 
^"^^^'^^^^^  jjoittiim^li^  tw-fcanr^  to  defiiic  them  fiijly  t  Fotj 
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diey  may  muchmoit  properly  be  HudtobeiVSMim  JMommExpompf^r,  whae«> 
in  Ratfo  is  confidcr'd  «s  a  QHontkas  fid  gemris^  b^inning  frcMn  the  Ratio  of 
eauality>  or  i  to  i  =  o ;  bcinc  AflErmarive  when  the  Ratio  is  incrcafing,  as 
Qt  Unity  to  a  greater  Number,  but  Negative  when  decreafing ;  and  thefeRati- 
ones  we  fuppoie  to  be  meafured  by  the  Number  of  the  Ratiunculae  contained  in 
each.  Now  thefe  Rariunculs  are  to  be  fo  underftood  as  in  a  continued  Scale 
of  Proportionals,  infinite  in  Number  between  the  two  Terms  of  the  Ratio, 
which  infinite  Number  of  mean  Proportionals  is  to  that  infinite  Number  of  the 
like  and  equal  Ratiuncnls  between  any  other  two  Terms,  as  the  Lc^arithnt 
of  the  one  Ratio  is  to  the  Lc^arithm  of  the  other.  Thus  tf  there  be  (uppofed 
between  i  and  lo  an  infinite  Scale  of  mean  Proportionals,  whofe  Number  is 
iooooo,&c.  in  tfifimtmn;  between- 1  and  r  there  (hall  be  }o-io2,  &c.  of  fuch 
PropcMtipnak*  and  between  i  and  j  there  will  be  47712,..  &c.  of  them» 
which  Numbers  therefore  are  the  Logarithms  of  the  Rati6nes,-ori  to  10,  r 
to  t,  and^  I  to  ^;  and  not  fb  proper^  to  be  called  the  Logarithms  of  ioi  n 
and}. 

This  being  laid  d5wn,  it  is  obvious  that  if  between  Unity  and  any 
Number  psopofod,  there  be  taken  any  infinity  of  mean  Propbrtion^ds,  the  in- 
finitely litde  Augment  or  Decrement  of  the  hrft  of  thofe  Means  from  Unity, 
win  be  a  Ratiuncukt  that  is theMomencum  or Fhixion  of  the^ Ratio  of  U-i 
nity  to  the  fakl  Number :  And  ieeing  that  in  thde  Continual  Proportionals  aQ 
the  Ratiunculae  are  equal,  their  Sum>^  or  the  whole  Ratio  will  be  as  the  faid 
M(xnentum  is  diredhr^  that  is>  the  Lc^ithm^of  each  Ratio  wHlbe  as  the 
Fluxi<HX  thereof.  Wnerefore  if  the  Root  of  any  infinite  Power  be  extraded 
out  of  any  Number,  the  Di£FerentioIa  of  the  faia  Root  fiom  Unity,  fhall  be 
as  the  Lcgarithm  of  that  Number.  So  that  Logarithms  thus  produced,  may  .  ^ 
be  of  as  many  forms  as  you  pleafe  to  aflume  mfinite  Indices  of  the  Power 
whofe  Root  you  feek :  as  if  the  Index  be  fuppofed  1 00000,  &c.  infinitelyv. 
the  Roots  ihall  be  the  Logarithms  invented  oy  the  LordJSIifier;  but  if  tne 
iaid  Index  were  25025  8  5,  &c.  Mr.  Brigg*s  Logarithms  would  immediately 
brproduced.  And  if  you  pkale  to  &op  at  any  Number  of  Figures,  and  not 
to  continue  them  on>.  it  will  fufiice  to.  alfume  an  Index  of  a  Figwe  or  two  - 
more  than  your  intended  Logarithm  is  to  have,  as  Mr.  Briggs  did,  who  to 
have  his  Logarithms  true  to  i  a  Places,  by  continual  extradion  of  the  Square 
Root,  at  hftcame  to  have- the  Rbot  of  the  140757^4855  5  53  28^*.  Power; 
but  how  operofe  that  Extradion  was,  .will  be  eauly  judged  by  whofo  ihall  ' 
undertake  to  examine  his  Cakttbu. 

Now,  tho'  the  Notion  of  an  infinite  Power  may  feem  very  ftrange,  and  to  thofe 
dot  know  the  difficulty:  of  the  Extradion  of  cheRootsofHighPowers^perh^ 
iApi!adicabIe;yjetbymehdpQfthatadmirabkInventionofMrJ\^  * 

by  he  determines  the  Unciae  or  Numbers  prefixt  to  the  Members  xompofing 
Itowers,  (on  which  chiefly  depends  the  DoSbrmt  of  Series)  the  Infinity  of  the  In- 
dex contributes  to  reader  the  Expreflion  much  more  eafy  i  For  if  the  Infinite 

fidwer  to.  be  refcived  be  put  tafier  Mr.  Ncmofis  Method)  f  -^  f  q  \ 
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themidcHe,  9sCD>  fomewhat  kfs.  It  is  alio  carved  fromend  to  cqcIt and. the 
lower  part  ofit  is.  abated,  as  in  the  mouldings  of  other  Chimneys.  On  the 
Front  of  the  upper  part  there  is  (b^inning  at  the  middle)  on  5  Squares  part* 
cd  from  each  other  by  a  deep  Furrow  of  Channel,  the  Date  (I  (utfookj  what 
it  was  firft  made)  delcribed  partly  in  Numeral  Figures  A^  Do  i  M  IJ3  ;  ona 
fourth  a  Flower,  and  on  a  5  th  the  two  Letters  W.  R.  with  an  £fcutcheoQ» 
reprefenting  (I  fuppofe)  the  Name  of  him  to  whom  it  did  then  bdong.  Borb 
the  Letters  and  tne  Figures  are  of  an  Antique  Form,  agreeing  wdf  enough 
with  that  Age.  They  are  not  engraved  or  cut  in,  but  prominent  on  their  fe- 
vend  Squares  (by  way  oibas-rel^)  the  Wood  being  abated  round  about  them» 
The  o  over  the  A,  is  a  round  o,  but  that  over  the  M  is  a  fquare  0. 

Hence  it  appears,  that  the  Ufe of  fiich Figures  here  inBtglandy  even  on>or- 
dinary  Occahons,  is  at  leaft  as  ancient  as  the  Year  1 1 J5.  And  I  judge  it  to 
have  been  jtt  fomewhat  aocienter,  becaufe.the  ihape  of  the  Figures,  tnoudi 
aot  come  )uft  to  the  (hape  which  wenowufe>.  was  even  then  cor^deraLtf]^ 
varied  frcm  the  fhapeof  the -^4fefci^Figures;  which  ai^ues  they  had  then  beea 
for  fome  time  in  ule;  flich  change  of  ihape  ia  Figures,  and  Letters  coming 
on  gradually  with  time. 

It  need  not  move  any  fcrupk  at  all,  that  part  of  the  N^bers  is  expreffid 

%y  the  Numeral  Letter  M  (or  the  word  il/iffl!^w,  of  which  M^  is  but  aCdo^ 

t»&ion)whik  the  reft  is  exprefled  in  Numend  Figures.  For  the  like  doth  oft 

occur  in  old  Mmwfirifis;  and  fomedmes  even  at  this  Dav.  And  it  dothrather 

ftvour  the  fimplicity  of  that  Age>  (not  very  nice  in  fucn  things*,  dpecially  ^ 

mongft  Mechaaicks)  than  any  defiga  of  Impofture. 

ty  Mr.  Tho.        2..  Over^againft  tht  Maxket-fUce  «m  Colchefier,  fbnds  the  Houfe  of  Mi. 

Luftkin.  N.  zjK.  Fffrk^j  a  Linnen  Draper;  fome  of  the  backermoft  part  of  which  is  an  ancient 

^^77!*     *   * -RflWMw  Building,  but  the  From  is  of  lefferfhmding,  and  timhr^^    Upoatk 

Aug.  An.  U9%  bottom  Cell  (which  is  almoft  in  the  form  of  a  Triangular  Prifin>  of  one  of 

the  Windows  of  the  Front,  between  two  carved  Lions,  ftands  an  £fcutcheoa» 

containing  only  thefe  Figures  1090.^    The  Perijdiery  of  the  Cyphers,  and 

Nine,  are  rather  Framed  than  Flefted>  prominent,  large,  and  very  fair;  but  t^ 

^*  ^^*        make  them  the  more  peripicuous,  they  are  giUed  by  the  Proprietor.    The    . 

Window  looks  direftly  Norths  the  Date  being  thereby  prefervcd  fix)m  the 

fcorcbing  heat  of  the  Sun;  and  by  its  Inclination  (Ming  from  the  f^tex  or 

Pcrfendkttlar  by  an  Ai^le  of  about  6aDegrees)  from  Rain,  Snow,  &c.  If  ir 

be  obje&ed»  that  the  fecond  and  fourth  Figures,  may  rqprefent  that  among  the 

Armimsy  which  is  with  us  as  5-;  I  anftv^er,  that  the  o  is  not  ufed  with  afi  the 

jArah$^  for  5>  but  with  fome  for  a  Cypher>  and  fb  it  was  ufed  by  the  Afovrs  ia 

Sfmn^  who  firft  brought  thefe  Figiues  into  our  Parts;  nor.  is  the  Square  D  an 

-f^vi^iri^Letter^  but  an  £«^/r/&  Letter  of  that  Age.^    And  the  fonn  of  thefe 

Figures  fbon  d^cnerated  from  that  of  the  ArJ^Sy  into  fuch  as  we  now  ufe,  iT 

not  atthe  firftreceptipn  icovti^tArdi^  \QxMwrJ\  ciertaiiJy  long  before  159  J^. 

as  this  C(»^&v!^wi  would  flfiake  it. 

h  ^.  Wm. '       XXVIII..  The  old  Definition  of  Logarithm^,  that  they  are  Ntmmrcrum  fr^ 
K^'ls?*^*''^*  f^i^^^'^^^*^^  ^^^i^^S^^^^i  cmkcsi,  is  tQo-fcanr^  to  define  them  fiJIy  t  For  ^ 
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diey  may  much  more  properly  be  CMtohc  Nmfferi  R^iommExpommerfWhat^ 
in  R^itfo  is  coofider'd  «s  a  Qmuttkas  fid  gemrisy  b^inning  frCMn  the  Ratio  of 
eouality,  or  i  to  i  =  o ;  beine  Affirmative  when  the  Ratio  is  increadng)  as 
Qt  Unity  to  a  greater  Number,  but  Negative  when  decreafing ;  and  thefe  fciti- 
ones  we  fuppofc  to  be  meafured  by  the  Number  of  the  Ratiuncute  contained  in 
each.  Now  thefe  Ratiunculs  are  to  be  fb  underftood  as  in  a  continued  Scale 
of  Proportionals,  infinite  in  Number  between  the  two  Terms  of  the  Ratio, 
which  infinite  Number  of  mean  Proportionals  is  to  that  infinite  Number  of  the 
Bke  and  equal  Ratiuncnls  between  any  other  two  Terms,  as  the  L<^ithat 
of  the  one  Ratio  is  to  the  Lc^arithm  of  the  other.  Thus  if  there  be  iuppoiecl 
between  i  and  lo  an  infinite  Scale  of  mean  Proportionals,  whofe  Number  is 
iooooo,&c.  in  kfimtftm;  betweerr  i  and  r  there  (hall  be  joioi,  &c.  of  fuch 
PropcMtipnak*  and  between  i  and  j  there  will  be  ^jjiZyScc.  of  them, 
which  Numbers  thia-efore  are  the  Logarithms  of  the  RationesvOpi  to  lo,  r 
to  Zs  andx  i  to  5.5. and  not  (b  proper^  to  be  called  die  Logarithms  of  icri  rf 
and  5. 

This  being  laid  d6wn,   it  is  obvious  that  if  between  Unity  and  any 
Number  psopofod,  there  be  taken  any  infinity  of  mean  Proportiona]s>  the  in- 
finitely litde  Augment  or  Decrement  of  the  firft  of  thofe  Means  from  Unity,  - 
win  be  a  Ratiuncukt  that  is  theMomentum  or  Fluxion  of  the  Ratio  of  U-i 
nity  to  the  fakl  Number :  And  leeing  that  in  thefe  Continual  Proportionals  aQ 
the  Ratiunculae  are  equal,  their  Snm>.  or  the  whole  Ratio  will  be  as  the  faid 
Mooientum  is  diredTv;  that  is>  the  Lc^arithm^^of  each  Ratio  wHlbe  as  the 
Flmdcxi  thereof.    Wnerefbre  if  the  Root  of  any  infinite  Power  be  extraded 
out  of  any  Number,  the  Dififerentiola  of  the  £ua  Root  from  Unity,  fhall  be 
as  the  Lcgarithm  of  that  Number.    So  that  Logarithms  thus  produced,  may  .  ^ 
be  of  as  many  forms  as  you  pleafe  to  afliime  mfinite  Indices  of  the  Power 
whole  Root  you  feek :  as  if  the  Index  be  fum>ofed  looooo,  &c.  infinitelvv, 
the  Roots  {hall  be  the  Logarithms  invented  oy  the  Lord JSlifier;  but  if  tne 
fiid  Index  were  250^585,  &c.  Mr.  Brigg*s  Logarithms  would  immediately 
be^roduced.    And  if  you  pleafe  to  flop  at  any  Number  of  Figures,  and  not 
to  continue  them  on>.  it  will  fuffice  to.  affume  an  Index  of  a  Figure  or  two    . 
more  than  your  intended  Logarithm  is  to  have,  as  Mr.  Briggs  aid,  who  to 
have  his  Logarithms  true  to  i  j.  Places,  by  continual  extradion  of  the  Square 
Root,  at  hftcame  to  have- the  Rbot  of. the  14075748S5 555 z8/A.  Power; 
but  how  operofe  that  Extraftion  was,  .will  be  cafuy  judged  by  wholb  ihall    v 
undertake  to  examine  his  Cakfibu. 

Now,  tho*  the  Notion  of  an  infinite  Power  may  feem  very  ftrange,  and  to  thofe 
dot  know  the  difficulty;  of  the  Extraftioa  of  the  Rootsof  High  Powers,  perh^ 
itopraaicafcIe;yetbymehdpofthatadmirabkInventionofMrJ\^  -  ' 

by  he  determines  the  Unciae  or  Numbers  prefixt  to  the  Memhers^ompofing 
Powers,  (on  which  chiefly  depends  the  Doibr'mi^  of  Series)  the  Infinity  of  the  In- 
dex contributes  to  reader  the  Expreflion  much  more  eafy  1  For  if  the  Infinite 

ficwjcr  to.  he  refidveA  be  put  (after  Mr»  JSHwtons  Method)  p  +  p  q  \ 

»^- 
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6m^            ^                              24  w*  ^ 

(which  is  the  Root  when  m  is  finiteO  become?  i  4 ^  -  -^-  f  f  + 

—  f '  +  —  f  *  +  —  f  S  &c  «i  w  being  n^i  infinite^  and  con- 
X  ff^  4  ^  5  ^ 

iequently  whatever  is  divided  thereby  vanifhing.    Hence  it  follows  that  — 

multiplied  into  ^-7^f  +  |g''-7j'^  +  7f%&C-  is  the  Augment 
of  the  firft  of  our  mean  Proportionals  between  Unity  and  i  +  ^ ,  and  is 
therefore  the  Logarithm  of  the  Ratio  of  i  to  i  -^  qi  and  whereas  the  Infi- 
nite Index  m  may  be  taken  at  pleafure,  the  ieveral  Scales  of  Logarithms  to 

fuch  Indices  will  be  as  — ,  or  reciprocally  as  the  Indices.    And  if  the  Index 

be  taken  loooo,  &c.  as  in  the  cafe  ofNitfier's  Lc^arithms,  they  will  be  fim- 

Again,  It  the  Loganthm  of  a  deaeafing  Ratio  be  fought,  the  Infinite  Root 


I  1.1,1 


—  q ' a  %  &c  whence  the  Decrement  of  the  firft  of  our  Infinite  Number 

of  Proportionals  will  be  —  into  f  +  i5'f4-Tf'  +  ;f*  +  ^f*  +  if'> 

&c.  which  therefore  will  be  as  the  Logarithm  of  the  Ratio  of  Unity  to  i  -  ^. 
But  if  iw  be  put  ioooo,&c.  thenthelaidLc^arithm  wiUbef +  f^^  +  f  f  ^ 

Hence  the  terms  of  any  Ratio  being  a  and  ^,  ^  becomes ,  or  the  dit 

ference  divided  by  the  lefler  term,  when  'ris  an  Increafing  Rario,  or  — ,— 

when  'tis  Decrcafing,  or  as  ^  to  4.  Whence  the  L^arithm  of  the  fame  Ra- 
tio may  be  doubly  expreft,  for  putting  a:  for  the  difl^rence  of  the  terms  4  and 
b»  it  will  be  either 


Digitized  by 


Google 


( "• ) 


I     .  X  x^  x^  x^  x^  x^ 

But  if  the  Ratio  o(a  to^  befuppofed  to  be  divided  into  two  parts,  t/«..  into  the 
Ratio  of  4  to  ihtArkhmetkidMean  between  the  Terms,  ana  the  Ratio  of  the 
faid  jirkhmetkd  Mian  to  the  other  Term  b^  then  will  the  Sum  of  the  Loga- 
rithms of  thofe  two  Rationes  be  the  Logarithm  of  the  Ratio  of  4  to  ^ ;  and 
fubftituting  ^  z*.  inflbead  of  t  ^  +  7  ^  the  faid  Aruhmctkd  Msan^  the  Loga- 
rithms of  aide  Rationes  will  be  by  the  forcing  Rule 

\      .     '      X       ^     XX      ^      x^       ^      x^       ^      x"^       .      x^     ^  . 

I       .  X  ATAT       ,       at'  X^        ^       X'^  ^^       o 

mto \ ; -i :   -  -: — ^y  ccc. 

m  z,         ix^x,       5  «»»       4«»^        5«.*       6^" 

theSum  whereof—  into  — *  +  Ll!*  ^iil^ #  +ii^&c.winbe 
m  z.  I  z,^  %z.^  J  z»^ 

Ae  Logarithm  of  the  Ratio  of  4  to  by  whofe  difference  is  Xy  and  fum  z..  And  this 
Series  converges  twice  as  fwift  as  the  former,  and  therefore  is  more  proper  for 
the  Praftice  of  making  Logarithms :  which  it  performs  with  that  exp^ition>^ 
that  where  x  the  dM&ence  is  but  the  hundredth  part  of  the  Sum,  the  firft  S^ 

~  fuflSces  to  feven  Places  of  the  Logarithmr  aod  £kt  fecond  Step  to  twelve  r 
z,  , 

butifUw^/s  firft  Twenty  C&ifi4^  of  Logarithms  befuppofed  made,  as  he 
very  cawfiilly  computed  them,  to  fourteen  Places,  the  firft  Step  atone  is  c^- 
Bk  to  give  the  Logarithm  of  any  intermediate  Number,  true  to  all  the  Places 
of  thofe  Tables.  .1 

After  the  fame  manner,  may  the  Difference  of  the  faid  two  logarithms 
be  very  aptly  applied  to  find  the  Logarithms  of  Prime  Numbersr  havii^  the 
Logarithms  of  the  two  next  Numbers  above  and  bebw  them :  For  the  difi^e- 
lence  of  the  Ratio  of  4  to  \z^  and  of  i  «» to  by  is  the  Ratio  of  4  b  to  ^z.z.y^ 
and  the  half  of  that  Ratio  is  that  of  y^  4*  to  7^,  or  of  the  Geometrical 
Mean  tathe.  Arithmetical.  Aiid  confequently  the  Logarithm  thereof  will  be 
the  half  diffiarence  rfthe  Logarithms  of  thofe  Rationes,  viz.. 

—  mto y  -.  '\r  7—6  +  r7"^*  ^^* 

Whidi  is  a  Theorem  of  good  Difpatch  to  find  the  Logarithm  of  t  ^  Bur 
the  fame  is  yet  much  more  advantageoufly  performed  by  a  Riile  derived  frOTi 
thefOT^oing,  and  beyond  which  m  my  Opinion  nothine  better  can  be  hoped. 
B)rthe  Rauoof  4*  to  \z,z.,  or^44  +  7  ^* -V^i*  ^'  ^  *^  difference 
of  its  Terms,  ^  4  4  -  v  4  ^  +  ^^  ^,  or  the  Square  of  7  ^  -  T  ^  ==  i.-v  xy- 
^hich  inihe  prefent  cafe  of  finding  the  Logarithms  of  Prime  Numbers  is  al- 
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vavsUnity)  tndcaIIif)gtKeSumQftheTerim|««4-4^sj^^ 
rithm  of  the  Ratio  of  y^  ^  ^  to  t  ^  -f  7  *,  or  7  «.  will  be  found 

■ into 1-    z    + + +    ;;;,  &C. 

^       yy      $/       5  J       77 '     P7 

>vhich  converges  very  much  fafter  than  any  Theorem  hitherto  publiihed  for 
thispurpofe. 

Here  note  that is  all  along  applied  to  adapt  thcfe  Rules  to  all  forts  of 

Logarithms.  Ifm  be  loooo,  &c.  it  may  be  no^leded^  andyou  wiD  have  AS»- 
pkr'i  Logarithms,  as  was  hinted  before;  but  it  you  defire  Brig^s  Logarithms 
which  are  now  generally  ^eceived^  you  muft  divide  your  Series  by  i,  lOi^Z^ 
5092994045(58401799  i454(J845(542076ioioi488<fz877297(Jo5  5  J  28  f 
or  mljltiply  it  by  the  reciprocal  thereof,  vk^  o,  43429448190325 1827^5 1- 
128918916505082294597005805^^^5^(5114454. 

But  to  lave  fooperofe  a  Multiplication  (which  is  nK>re  than  all  the  reft  of 
the  Work)  it  is  expedient  todivide  this  Multiplicator  by  the  Powers  of  *orf 
continually,  according  to  the-Diredion  of  the  Thcurmh  e(pecially  where  x  is 
fmall  and  Integer,  referving  the  prc^)er  Quotes  to  b?  added  together,  when 
you  have  produced  your  Logaritnm  to  as  many  Figures  as  you  defire;  of 
which  Method  I  will  give  a  Specimen*  in  the  Logarithms  ofthe£rft  Prime 
•Numbers  under  20  to  fixty  places,  computed  by  mx.AbrdMm  Sharps  as  they 
were  communicated  to  me  by  our  common  Friend,   Mr.  Encbd  SpeidoL 

^  Num.  Logarithms^ 

2.  o,  ^oioipppydd^pS 1 195*11 37 38894714493026768 1808814611 08^41 3 10417 

^.  o»  477L2i25'47i966i437i9foi79o3i5'5-ii5-309iooii8864i9o695^<S4829866 

7.  o,  54j'098o4ooi4i5'68307ii2i6i5'85'92636i93483f7i39lS3i3965'4o^o383y 

II.  I,  O4i392^&fi5'8225'04075'oi9997ii430i4i4i7o6702i9046645'3094f965'39 

13.  I,  II 39433fi3o68377692o65'4i895'0262462f45'6i  18900^05-3673288  5-98081 

17.  I,  13«44892 1 37827 30285-40169894328337030007 5-67378425-046397  380368 

IP.  I,  i787f;<6oo9f28i896i5-363334757569i93i79rii29337394497598 906819 

•The  next  Prime  Number. is  23,  which  I  will  take  for  an  Example  of  the 
.forcing  Dodrine;  and  by  the  firft  Rules,  the  Logarithm  of  the  Ratio  of 
:ix  JO  25  will  be  found  to  be  either. 

22        9(J8         31^44        P570H         257^8160 

' —  + A  +  4- A ^ 9  &c 

^3         1^58         3*501         iii93<J4        $2181715 
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<  '  "'AsBkftwiTe  that  ofthfe  Rido  o? >$  to  24,by  a  like  Procc(s. 

' —  -  — o  +  ""7 —   -  :r-'  +  — o >  &c.or 

ij         1058    .  -  j<Jjoi      .  xii5^j<f4         jziSiyij 

24^  -1151-  --41471        "1527104        35*iji2o   ^ 
And  this  is  the  Rcfult  of  theDo^hine  <£Mt¥cator^  as  improv'd  by  the  Learn* 

cd  Dr.TPilUf.    But  by.thc  kcordThcorem,  wc 1 4-^ — -,  8cc. 

the  feme  Logarithms  are  obtained  by  fewer  fteps.  ^To  wit> 

Z       ]^    '   "x  '    •        .;   ^ 2,_^  %• /Ir       A    d 

45         ^75375         9116^061^         t6i^6S6iyiSj^\ 

47        3114^9        1*4^7^5055  5  54(5}  (51845  241 

which  was  Invented  and  Deniqnftrated  in  the  Hyperbolical  Spaces  Analogous 
TO  the  Logarichnc,  hf  the  tlxtellent  mt.yaffui  Ghegon,  in-  his  Bxercuationes 
Geametrkd,  aod  /ince  further,  profecuted  by  theaforeiaid  Mr^SpciJally  in  a 
bte  Treatife  in  En^fi  by  hint  Publiih'd  on  this  Subjeft.  But  the  Derhon- 
ftration>  as  I  conceive,  was  never  till  now  Perfeded  without  the  confidera- 
tion  of  the  Hyperbola^*  which  in  a  matter  pnrefy  Arithmetical  "as  this  is,  can- 
not lb  properly  be  applied.  But  what  follows,  I^thipk,  I  may  mo^-e  juftlv 
claim  as  my  oWn,  vic4  Th4f  thi  L^Mthm  ^itk  Rath  of  the  GeohttrkdMean 
to  the  Arkhmetkal^  bepsreen  22  and  24,  or  of  y'  528  to  25,  will  be  found 
to  be  either, 

1        ,  I  .    ^       I  .     ,  I    '        /   •       . 

ioj8  '^  1119364  '^  8^17514  ^2(S4"8788T248'     ^'^ 

'I       1  .      •  I   '    .      .        *         t      -  '         ^    •-:.-.-     -: 

&c.-    


1057  554^79<5579  <559(J7<^558485285 ' 
All  thefe  Series  being  to  be  Multiplied  into  0,45419448 1>  ice.  if  you  de- 
fign  to  make  the  Logarithm  of  Brkgs.  But  with  great  Advantage  in  refpeft 
of  the  Work,  the  few  0^.5429448  i9,&c^  is  divickd  by  io57,and  theQuo- 
ticnt  thereof  again  divided  by  tbce  times  the  Square  of  1057,  *^^  ^hat  Qji^- 
tient  o^n  by  \  of  that  Square,  and  thatQuoitient  by  \  thereof,  ^nd  io  forth, 
tin  you  have  as  many  Figures  of  your  Logarithm  as  yon  defire.  As  for  Ex- 
ample, the  Logarithm  of  the  Geometrical  Mean  between  22  and  24  js 
foimdby  the  Logarithms  of  2,  5,  and  ii,  tobc 
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jitf  1X17249)  4.1087  &c.  ( --.  12258^215441818294^0074 

^m  1117249)  12258  &c.  C-^-^- .--  tf58j-2}5i8A57<5i75 

^in  1H7249)  ^5852  &c.  (-^..-- 42088297^5 

I  $9$  1117249)  42088  ire.  t^- •.-•.-  -.^--w-i:. --•--.•.  ipjo 

Summat       t>3tfi7t783«ot75y2^88«7777*m25ti7 

Which  is  the  Logarithm  of  2  j  to  Thirty  t^o  ^hccs,  land'obtaiilicd  by  5 
Divifion^  with  very  toa^  Divifors,  all  which  is  much  IdS  Woi^  than  fimply 
Multiplying  the  Series  into  the  faid  Mulriplicator  o>4;42p>  &r. 

From 'the  Logarithm  given  to  find  whit  Raoo  it  ex|^dtes»is4  Problem  that 
has  not  beervfo  much  ccttfideted  as  tbt  Ibrmery  txit  wkich  is  felved  >wth  the 
like  £a&>  and  demonffaated  by  a  like  Procefs^  fioip  the  ikne  generai^DEmrvnt 
of  Mr.  Nemm.    For  as  the  Lcgarithm  of  the  Ratio  of  i  to  i  -V  f  waspixK 

vedtobei  +  ^"»  -  i,  and  that  rf  the  Hatiobf  i  to  1  ^  q  tohe  i  - 

z  -  ^  **  :  fo  the  Logarithm*  which  we  will  fiomhencefiMth  caU  L,  beii^ 

I 

given,  1  4- L  win  be  equal  to  i  +  fp^ii>thc  oneip«^;  and  i  -  LwiB 

_  I  _ 

be  equal  to  i  -  ^  *  in  the  other;  Confiqumtly  i  +Lf*.wiB  be  equal  yy 

1  4-  f,andi  -  l|  "*  to  I  -  }5  that  is,  acc(»ding  to  Mr/.A?hwr«»*s  (aid  Ruk> 

l4-»L  +  — iw*L'  +  4»'I-»  +  -^w*L^  +  ^»'LS  fee.    wilK 
2  .0  24  .120 

be  =  toi  +A  andi  -  wL  +  —  iw'L*  r -^  »>'L' +-^  »^L  ^  - 
^  2  6  *4 

—  «r  ^  L  S  &c»  will  be  equal  to  i  -  ^,  «^  being  any  infinite  Index  what- 

.ibever;  which  is  a  fiill  and  generd  Pr<^Jkkni!fOPM^t  Logaridim  given  to 
find  the  NumJ)er,  be  the  Species  of  Lo^chms  "what  it  >)Sll  But  if -A&. 
j|w"s  Logarithm  be  given,  the  Multifrfication  by  «f  &  fi^ed,  (wirich  Mtdripfi- 
catioa  is  mdeedno  other  than:  the  reducii^  the  other  Species  to  his)  and  the 

Series  will  be  more  fimple^  -wfc.  i-i-L.+  —  L'+':rL^  +  —  h^ 

1  ^  '  24 

+  —  L  S  &c.  or  I  -  L  +  —  L  *  ^  -i  L  '  +  —  L  ^  -  -^  L%&c- 

120  2  tf  24  120 

This  Series,  c^cially  in  great  Numbers,  Converges  fo  flowly,  that  is  were 
to  be  wiflied  it  could  be  contraded* 

If  one  Term  of  the  Ratio,  whereof  L  is  the  Logarithm,  be  given,  theo- 
rfurTcrmwillbehadeafily  by  dbe  fame  Rule:  For  if  Lwere  ASy/^^ 
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ndunaftheRatioof4theIe{Ier)  to^  die  greaterTemi,^  would  be  the  Ro- 

-f  ^  mL\Scc.  Butif*wcregivcn>4wouUbt  =  4-*L  +  — *L* 

* L  %&c. .  Whepceby  the^ejpof  the  OfiHadsf  A^ Number  apper* 

taining  to  any  Lo^thm  wiD  be  exadly  had  to  the  utmoft  Extent  of  the 
Tabks.  If  you  ftek  the  ncareft  next  Lc^arithnn  whether  greater  or  kflert 
andcaBisNumber^ifkirer,  or  ^  if  greater,  th^  the  given  L,  and  the  .diffi> 
rence  thereof  froni  the  (aid  neareft  Lc^rithm  you  call  /;  it  will  foftpi^  that 
the  nuoiber  anfwermg  to  the  Loganchm  L  ^dl  &e  either  a  into  i  Hr  ^ 

+  i- /»+-i  /^  +  —  /^  +  ~/,&c.  orcIfe*iiitoi^/+-*-i* 
*    z         ^6  H  no  ^    % 

-  -    /* -^ /♦ /'^&c.  wherein  as /is  left  the  S^eswiDcpiiveig© 

the  fwifter.  And  tf  the  firft  loooo  Lx^rithms  be  given  to  14  places,  there 
is  rarely  occafion  for  the  three  firft^ft^  of  thij  Series  to  find  the  Number  to 
as  many  daces.  But  for  Vkcq^s  great  Cmm  of  looooo  Logarithms,  which 
is  made  out  to  ten  places>  there  is  fcarce  ever  need  for  more  than  the  firft 
ftcp4  -V  4  A  or^.+  fnalm  one  Cafe,  or  elfe  h  -.^4  or^  -r  ip^/ jn  the 
other,  to  have  th!e  Number  rme  to  as  many  Figuires  as  Aofe  Logsnithms 
confift  €)f.  ' 

There  is  another  Series  which  is  not  indeed  to  fidapte  and  uniform,  yet  the 
firft  ftep  thereof  is  moft  commodious  for  Pradtio^  and  exad  enough  for  Tables 

notcxceediiig  i4J%ces.  ttisthus:*^ ^-77 or* —r/WiDbethe 

Number  anfwerii^  to  the  Logarishoi  gi\!en,  difierii^  fitnn  the  Troth  but  by 
one  half  of  the  third  ftep  from  the  fcmoer  Series.  But  that  which  renders  it  yet 
moie  digii^i$)that  wim  equal  fiicHity  it  ferves  £ot  Briggs"%  or  any  other  fort  of 

Lc^arithms,  with  the  only  variation  of  Writing  —  inftead  of  i»  that  is. 

4  •\ ,andi  —\   ■       "  » or  — • — '—  and -r-  >   which  are 

cafily  refolved  into  Aealogiesu '  vi^^ 

As4H*9&c.  -  W:  to4H*9  +| /: :  fois  j: UotheNumber  foughf. 
Or  As 45419 &c.  H- 7/ -.104^42:?  -  \i'. :  lois*:J  ^ 

Q^  Dig^jpedbyCiOOglC 


(  M.<?  ) 

Ij^more  Siefs  of  this  Setfcs  \ft  de%edy  it  wiH  bp  ibuQdasipDa^Krs^ .  . 

4  -^    1    ^  .  r  ^-^ — ^  +  ^  ^^/»  ^^'  ^  "^y  ^^  ^  dcmonfttatjed  iy 

working  out  the  Divifions  in  each  Step>  and  colle&ing  the  Quotes9  whoie 
Su|n  vm  he  foutid  td  agree  ivich  our  iarmer  Series,  which  is  no  other  than  an 
eafy  O^oUarj  to  Mr.  Ncmo^s  general  Theorem  for  forming  Roots  and  Powers^ 

XXIX.     Pofers  of  UfsGenerd^Vfe  Omitted. 

TsMgiwts  t$       !•     A  Breviat  of  Dr.  ffHtUis's  two  Methods  of.  drajyii^  Tang^its ;  Ex- 
fTia^*^''    .,:/\  traaed^by  him  from  his  <i/Pw*S.  and  odKr  Ruts  of  his -^ 

Mar.An.  i^7i-^^^r^-  .     ;    T^  ./.  1 

jUff^cMtitm  rf  \  >•  lyi^Z/f^gfw  iri  his^/f(?r.  (^^ 

Cirrwi.  N,  98.  venting  a  Curve  equal  to  a  Straight  Line  m  the  Year  16$$;  Dr.  fFaliis  here 
fiovfkif.  U73.  ^"f^rts  thitfJnvention  to  Mr.  Pimm  NeUe  (Son  of  Sir  PaulNeHe)^  who  dif- 
covo-ed  and  demonftrated  the  Equality  of  a  Paraboloid  to  a  Straight  Line 
two  Years.before.^  The  fame  was  foon  after  otherwife  Demonftrated  by  my 
Lord  Bromksr,  and  Sir  Oirifiofher  tVreny  in  Jme  and  July  16 ^j  i  and  the 
pemonftrations,  infertcd  by  Dr.  WaBu^  in  his  T^St  de  Cyclosde  i($^p,  with 
a  fair  Relation  of  that  whole  Matter.  Befides,  Sir  Chrtfiofher  Wren  found  a 
l>.  ^  ^i5a  Straight  Line  equal  to  that  of  a  Cjcloidc  in  the  Year  1(^58  :  Yet  he  frcdy 
confefles  Mr.  A^<r/&'$  Invention  of  a  Curve  capable  oSlUQificmm  the  Year  be- 
fore. .,'.,•'...•■  ^ 

rfmmfft^rmmtUn       ?•  Thc  Abbot  GiiSl^x  Wing,  in  tfe^  Year  i^^j,  aflerted  that  Mr.  Jmms 

cjCuroti.^a.iA'  Gregory' m6,  Dr.  Barrow  ftole  their  General  Propoutions  concerning  the  Tranf^ 

feoWxii.  1694.  fi^^^  !^f  ^^^"^^^  from  Jdr.  Rohetv^;  Dr.  2Xit;#rf  Gr^fwjr  here  fiiBy  refutes 

that  Affertion.    Vot  Mr,  Qr^ory  Publiih'ci  his  Book  ^PAdua  i<J68,  and 

Dr.  Barrow  his.  LeStiones  Geometrjca  KJ74,  which  Mr.  Je^^rrz/^tf  doubtlefe  had 

a Sight'of  before  he  dvVi  jCwhich  wa&not  tillOffofcr  i6y^)y  yet  he  never 

complained  of  any  fucn  Injury  done  him. 

CyeUiM  Spsie*      4«.£efides  that  Segment  of  the  Seimcydfidal Figure,  firft  oUerved  by  Sir 

vl^i^iu.  ^^^P^  ^^"^  ^d  after  hira  by  Mr.  Hmgens,  and  a  Trilinear  Pm  of  ir, 

oa.  An[  Usv  which  are.  capable  of  bring  Geometrically  Square^  Dr.  ffUiis  here  fmxhices 

from  his  Trafts  ^  C^fc/p/^f,  mddeJl^ot$h  Ibme  other  Portions  thereof  equally 

capable  of  Quacfaiture*  - 

thi  Ctckid  M».      5,  Dr.  fPUUi  finds  among  the  Mathematical  Works  of  BoviUm,  Publifh^d 

{fl'ils!*^  sfi.  ^^  f?veral  times  between  the  Years  1 50 1  and  1 5  lo,  that  the  Curve  (which  is 

June  An.  1^97.  now  call'd  the  Cycloid,  was  then  confider'd.     Bur  he  aMo  finds  ihat  Bovillm^ 

was  not  thefirft  who  confTdei^Jit:  For  Cardinal  Cupmusj  as  'appears  by  an 

Ancient  Manufcript  of  his  Woriw  (tranfirrib'dlby  y.  S^lant  in  the  Yeu*  145 1) 

has  confider'd  it  fome  time  before.    The  Figure  indeed  (thro*  the  Unskilfiil- 

nefs  of  the  Tranfcriber)  both.ii^  the  MS.  ^dttte  Bafit  Edition,  A.  1 565,  is 

very  ill  drawn;  but  being  Correded  accordii^  to  the  true  Meaning  of  that 

Cardinals  own  Words,  it  evidently  reprefents  the  Modem  C^loia.    From 

hence  'tis  roanifeft,  that  this  Curve  was  not  firft  taken  into  Confideration 
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fkA^hy  A4n'Jhf»i*^<^<iM^  bat  iome  Ages  before^  tbo*  never  well  onder- 
flood  till  this  prefent  Age. 

6.  Some  Papers  fent  by  Mr.  Jo.  CMm  to  Dr.  ffWs,  givii^  his  Thoughts  W^^^  in  At^i^ 
about  fome  Defe^b  in  Algebra,  which  he  did  not  live  to  finiih.  l''V<!'  '^^' 

May  An,  i^S^l 
XXX.  A:comt5  of  Books  with  Editionsy  EmcndnJtwnSy  drc.  Omtted. 

I.  'Y?\Jc\i&sEUmefttaGeometrkay  wvo ordi»e ac MethoJo demoft/hata. Lowi^i^i^.  f  2,6u 
H,   1666. 

I.  Archimedis  Opera',  Apollonii  Perg:  ComcLihi^;  Theodofii .^p/w/c^;  N.  114.  ^  314. 
Mnhodo  mva  UkfiratOy  &jHCcin3e  demonfiraia  :■  ah  Ifa.  Barrow,  R.  S.  S.  Lond.    , 

1675.  iff^o. 

(i<  auTh  vTOiJLyniJ^^i  &c.  Cum  Verjione  &  Notts  jo.  Wallis,  S.  S.  Th.  D.  Oxon.    . 
16  j6. 

4.  71&^tf»  Smjrtkuuy  publifhed  at  Tans  by  i(jftwf/  BhUMhs  in  Greek  and  N,  80.  /.  309^: 
Latin. 

y.  Diophanti  AJexandrini  ArithmcticorMm  Librl  6y  (jr  de  NwmrU  MMan^  N.  7*.  ^.  iiS<» 
guh  tJbtr  nmu\  cmn  Comment ariis  C.  G.  Bacheti,  &  ObJervationlbMSy  D.  P. 
de  Fermat,  Senatoris  Thololani :  cm  accejjk  DoHrkue  Atdytk^  tmentum  No^ . 
tmm.     Tolofae  KJ70.  in  Folio. 

6.  The  Works  of  Monfieur  de  Fermat.  N.  i.  ^  i^ 

>     7.  Francifci  du  Laurefis  «^ci^/M  M^hematicoy  d$tobm  Ubris  comffehenfi. 
Hornm  friar  Sjmheticut  agit  de  Gemtims  Mathefios  Princifiis  in  genere ;   in  N*  so.  p.  ^80. 
ffecie  autem  de  veris  Geometric  EUmemis  htc^fqtte  rnndttm  traditis.    Pojlerior 
jinahticHS  de  Method$  Compofiionis  Mcpie  Refilmionis  fufe  MJferity  (^  muka  nova  M.^4,^tf^4.  N. 
comfeSitHTy  qHdJubtiUjJimam.^4ndffiosuirtem  rmrum  in  modmn fromoruent.  This  ^'1*7^  ^^^'  . 
Book  is  here  Cenfured,  fome  Miftakes  in  it  Corre&ed,  and  the  Cenfure  vin-  ^  81^,* 
dicated,  hy  Dv.WalUs. 

8.  R.  P.  Andrew  Taquet,  e  S.  J.  Opera  Mathemaeica.  Antwerp.  \66^.  in  n*45.  ^  8^9. 
Folio. 

9.  A  Mathematical  Compendium,  CoHeded  out  of  the  Notes  and  P:f>ers  R.  104.  ^.83. 
oi^  Jonas  Moorey  by  Nicholas  Stwenfon.  Lond.  KJ74.  in  \imo, 

10.  R.  P.  Claudii  Franc. MiBier deChales^  e  S.J.  Qerfmfeu  JiiundasM^  N. iia  ^  119- 
thematicusy    ttntverfim  Mathejm  trihns  Tomis  compleSens.  Lugd.  J<^74-  in 

Rdio. 

I I.  Th^Mathematical  Works  of  Dr.  Jo.  Wdkh  Savilian  Profejfor  of  Geo*  N.ii^.>  n-  Ni 
metrj  in  theUniverfity  ofOxfordy  &F.  R.  S.  in  three  Volumes  in  Folio.  Oxtm.  *^^  i-  ^9- 

12.  An  Introduftion  to  Algebra,  Tranflated  out  o£ HighDntch  into  Eni-  N.  s^  ^  ^I8» 
Zjjf&  by  77v.  BranksTy  M.  A.  much  dtered  and  augmented  by  Dr.  J.  Pell.  Affi> 
a  Taole  of  fuch  odd  Niimbers,  as  are  lefs  than  one  Hundred  Thoufand, 
fliowii^  thofe  that  are  Incompojky  and  refolving  the  reft  into  then:  Fdlorsy  or 
Coefficients.  Lond.  in  4/^. 

15.  Lahjrinthus  Jilgehra.  ,^h.  Joh.  Jac.'^Fergulbn.  166 j.  in  /^o.,  N. 49.  ^  $i^* 
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N.93  /.5Mi.     14.  T^tLkatetitsoFth^Madimm 

n:  Voi^'j!!7si:/b^  Lond.  KSyj.  in  Folio. 

n!i4;'.  ^^I/      I.  A  Trcatife  of  ^etroy  both  Hiftorical  and  Praftical;  hy  Jo.  WalHs. 

N  ir.^/no.^'  ^*  ^^  ^^'^  109th  Chapter  there  are  fome  Numbers  miftaken,  which  are 

- "  ^    *      '  here  reftify'd  by  the  Authot. 
N.  14.  ^  1^3.        i(J.  Ite  PrifKiptis  &  Ratiocinatione  Geometrarumi  contra,  Fafbtm  Profeffonm 
N.  16.  /».  z89.    GeomctrU.  Amhore  The.  Hobbes.  This  Book  is  here  Animadverted  on,  and 

Anfwcred ;  hy  Dr.  TVallls. 
N.48.  ^  971.        17.  Thomae  Hobbes  QHodratma  GrctiUy  Otbath  Sfher^j  Dt^lkatk  Qtbh 

conftitata.  jimk  Jo.  WallisTS.  T.  D.  Oxon.  1669.  ^  Qnarto. 
N.  ^^  ^  mi.      1 8.  Thomac  Hobbes  Quadratfira  ChrcuUy  Cubatio  Sphtr^  Duplicatio  Odbif 

(ficando  edita)  denm  refittata  A$ah.  Jo.  WaUis.  S.  T. D.  Oxon.  i(Jtf9. 
N.  71.  ^  H85.       19*  Rofitum  Gcometrkm^  cum  Cenffira  ^rwDodrinx  WaDifianae  dtMtau. 

Auth.  Tho.  Hobbes Mdmesbtminfi,'LovA.  1(^7 1.  in  Quarto.    This  Boc4c  is 
N.  73.  $.  iioi.  here  anfwcred  by  Dr.  WklU^.  "^ 

N.  75.  /.  2i4i.      lo.  Four  Papers  of  Mr.  Hobh\  Publifhed  in  the  Months  of  Augu/i  and 

Sejftemier  i6yu  which  are  here  anfwered  by *  - 

N.  8^.  i'.5047.      ii*  Lux  Mathematkoy  Cp/^/wM^Mtf  Johannis  Walliiii  S.  T.  D.  &  Thomx 

Hobbefii  Malmsburienus,  excujjay  nmltis  ^  fukm'tffimk  auEta  radiu.  Amh. 

R .  R.  AijunBa  Ccnfura  DoSrinx  Wallifianae  de  lSto^  una  cum  Rofcto  Hobbefii. 
N.  87.  ^  so^i.  Lond.  1 57  2,  m  Quarto.    This  Book  is  here  anfwered  by  Dr.  WMs. 
N.  57.  h  ^ui.      22.  Fr'mcifia  er  Problemata  aliquot  Geomttricay  anu  dcjhirata,  nunc  brtvittr 

exflicata  ^   demcnjhata.     Auth.  T.  H.  Malmsburienfi.    Lond.  1^75.  ift 

Quarto. 
N.  i8^  ^.  14^      23.  Lc  Grand (^  Fametix  Prolflcmc  de  la  Quadrature  du  Cerckrefilu  Geome^ 

ti'iquement  par  le  Cercie  ^  la  Ligne  droit y  far  M.  Mallcment  de  MeilaJQge. 

a  Paris.  i6%6.  in  Twelves.    This  Book  is  here  Refilled  by  M.D.  Cluveriui. 

R.S.S. 
N.  51.  ^^^5.        i^  Nbuveaux  EleTnens  de  Geometric :  Or  a  Mathematical  Txeatife^entitukd 

JVeyt^  Elements  of  Geometry.  Paris.  i66y.  in  Quarto. 
N.  7f.  /.  1064       if.  Siemens  dcGeometrie  ;par  le  P.  Ignace  Gafton  Pardies;>  de  la  Cmuf.  de  y. 

ii  Paris  1571.  in  Twelves. 
N.  3^  ^^4^•        i6.   I.  Vera  Circuli  (fr  Hyperbola  Quadraturay  in  propria  Jua  Fropartsamt 

Specie  invent  a  (^  Denwnfirata^  a  Jac.<jregorioScota  Patavii.  in  Quarto.  This 
I*.  ^  (J4f.        Subjeft  is  here  further  confidered,  an<i  the  Area  of  an  Hyperbole  explained; 

by  Mr.  y.Collim.  .         .         ^ 

N.  37.  ^7}l.        2.  M.Hujgens  having  Publifli'd  Animadverfions  upon  thtsB(fck  in  the 

yotimalde  Scavans  166^.  Mr.  Gremj  here  anfwers  them.  To  this  yLHt^em 
N.  44.  ^  881.    R^ly'd  in  a  ibllowiag  Journal  xjfthat  Year;  and  Mr..  Gregory^  Soxtha  to  du- 

cidate  the  Controverfy,  hererejumsafecond  Anfwe^•. 
JN.  lu.  /.  c<,.        5*  In  the  48th  Page  of  this  Book,  Mr.  Halkj  has  Difcovened  and  Coned- 

ed  a  fmall  Millakc  in  the  Loprirhm  of  10. 
N.  35.  ^  6%^.        27.  Gcometriapars'VniverjalisyQua*mtattim  CurvarsimTranJnmtationif^Men^ 

J$$ra inferviens.     Auth.  Jac.  Gregorio  Scoto.  Patavii  \C6%.  in  Quarto. 
N.  37.  /.  373.        2,8.  De  Inpniti^  Spiralihus  inverfis^  Ifjpnitipjue  HjperboliSy  alsijqui  Geometricis. 

jimh.  F*  Stephano  dc  Angelis  Veneto.  Patavii.  in  Ouarto.  ^1^ 
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qfu  ont  les  Grandeurs  fosir  Objea.  JParJ.P.  i  Paris  i6y^.  inj\to. 

3d.  Nbuvetle  JUiethode  en  Geometric  foter  les  Sellions  des  Suferficies  Conitptes  (fr  N.  119.  ^  745.  - 
Glindriqnes;  qni  ontumr  Bafe  des  Grcles,  on  des,  Paraheks^  des  EUif;feSy  &  des 
Ujperhdi(piesi  far  M.  de  la  Hire.  ^  Paris  16^^.  in  Ate. 

37.  De  Gfcloide  ^  SeSiienitns  Conicis^Vh.  dc la  Hke.  XKj^.  ^,  7^, 

38^  The  Geometrical  Key,,  or  Conftniftion  of  all  Equations  Linear,  n,  1^7.  ^.  ^4?.* 
Quadratick,  Cubick>  and  Biquadratick,  by  a  Circle  and  one  only  Parabola; . 
by  Mr.  Tho.  Baker* 

5p.  Exereitatio  Geometrka.de Dimen/kneFigswamm.  .^4«rA.Davidc  Gr€goiio.  IT.  1^1.  ^  7\o.- 
Eddnb.  1(^84.  in  /^o, 

40*  Meth§ds4sF^urarHmLeneieReSiis(!rQtrvUeom^  N.  18}.  ^  iS^ 
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jja.  JJff.  by  M.  Leihnkz^  and  M.  J.  Bernenlli. 

41.  TraSatus  Mathematicm  de  FignrarMmCstrvilineaetmQnadratnris drZocis  N*  209.  mi{. 
Geometricis^  jimh.  J.  Craig.  Lond.  1691.  in  4^^* 

42.  TraQatns  de  Prinespfis  Caknii  Exponentialis.  uinth.  D.BernouDio;  where-.  N.i45.  ^  S74-  - 
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45 .  ulnaljfis  Geometricay  five  nova  &  vera  Methodm  Refilvendiy  tarn  Problem  -N.  t\7.  ^-j^i .  ^ 
mata  Geometricay  cpsans  Arithmetkas  Quajliones.     Pars  primoy  .de  Planis.  Aith. 
Dv  Antonio  Hugone  de  Qmerique  Sanlncarenfi. 

44.  Stereometrical  Propofitions,  varioufly  applicable,  but  particularly  in-  N.  ^9./.  785* 
tended  for  Gat^ingi  by  Rob.  Jbsdtrfm.     Lond.  i66B.in  Hvo. 

45.  Gashing  promoted ;  being  an  Appendix^to  Stereometrical  Propofitions ;  - N-  47*  ^  9^0- 
by  Rob.  jinderfin.     Lond.,  166^..  in  Svo. 

/^6...Gangmg  Epitomized ;  by  Mich.  Dan.  Lond.  16^9.  upon  one  Folio  Page*  N.  5*;  .^  i954<  - 

47.  Tabula  Nnmerortsm  Quadratomm  decies  Millinmy  ma  cum  ipfornmLate^  N.  8i^^  4050.^ 
vdms  ab  Vnitate  incipientibusy  ^  Qrdine  Naturali  ufqne  ad  1 0000  froffrediemibns. . 

tjond.  1672. 

48.  The  Defcription  and  Ufe  of  v^o  Arithmetick  Inftruments,  &ic.  -by  N.  9<.  h  ^048^ 
^  Sm^J^oreland*.  Lond..i6j^... 
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K  1 1$.  i.  f9o:     49.  Johanim  Wallifii  S>r  T.  D.  Extftkatimus  fnu  r •  IV  Cmmtmnm  JHftmih 

tits  imefligandis.     1.  Dt  R0iamm  (^  trtitimttm  RgdnSime.     ;•  De  PimJk 

N.38.  ^7$^  J$dumo.    Lond.  1^78. 

Bii.  ^  7S^*      50.  Z^^4r^iE«Kr0/^)EMi4  Nicoki  Mercatoris.  Lond*  \66%.  m  Qmrto.    This 

Author's  Method  of  fquarii^  the  HyperixJa,  and  of  finding  the  Sam  of  the 

Wii.  ^  7j9.  Logarithms  is  here  improved  by  Dr.  WMs\  and  further  Explicated  by  the 

Author  hin^tf. 


CHAP.    II. 

Trigonometry^  Surveying. 

fmi^^m^^  !•  Pbb.  ^Tp HE  Diftofices  of  th-ei"  ObjigSts  in  the  fame  Plain  iemg  gtvefh  f^ 
7ofei  by  Mr!^  JL     -4  By  C;  The  ^gUs  made  at  a  fourth  Place  in  the  fame  Plain  at 

Rtc^vV^Y'?"     ^S,  are obferv^d:  the  Diftancet  from  thi  Place  of  Qhfervation  to  tberifheiUve 

ley,  folved  hy      r\L    a  ^    J 

Mr.  John  Col.  Obje^sj  are  re^mred 
lins.  N.  6%  ^ 

,Man  An.  1674.  T\\t  Pfoblem  hath  fix  Cafes. 

J  <7         ^^jiSE  L  If  thie  Station  be  taken -without  the  Triangte  made  by  the  Ob- 

li  jefts,  but  in  one  of  the  Sides  thereof  produced,  as  at  S :  find  the  Angle 

'  ^^  A  G  B ;  then  in  theTriangle  A  C  S,  all  the  Angles  and  the  Side  A  C 

'are  known,  whence  dthei' or  both  the  Diftances  S'A,  or  S  C,  may  be  found. 

'  Fi>.  58.  Cafi  2*  If  the  Station  be  in  one  of  the  Sides  of  the  Triangle,  as  at  S :  then 

having  the  three  Sides,  A  C,'  C  B,  B  A,  given,  find  the  Angle  CAB;  then 

^again-infheTitoigleSAB  all  the  Angles,  and  the  Side  AB,  are  known, 

whence  pay  be  found  either  "A  S,  or  S  B,  Geometrically,  if  you  make  the 

Angle  CAD  equal  to  "the  obferved  Angle  C  S  B,  and  draw  B  S  parallel  to 

DA,  you  determine  the  Point  of  Station  S. 

^  ^i-  O.  Cafe  }  .*  If  the  three  Objefts  lie  in  a  ri^ht  Line  as  A  C  D  (fuppcfe  it  done}, 

'iand  that  a  Cirde  paflTeth  through  the  Station  S,  and  the  two  Exteriour  Objefts 

A,  B :  then  is  the  Angle  ABD,  equal  to  the  Obferved  Angle  ASC  (by  2  i.j.f.) 

as  Infilling  Dn  the  lame  Arch  AD:  And  the  Angle  BAD  in  like  manner 

equal  to  the  obferved  Angle  C  S  B :  By  this  means  the  point  D  is  determined, 

'  Joyn  D  C,  "and  produce  the  fame,  then  a  Circle  paffing  through  the  Points 

A,  B,  D,  interieftsDC,  produced  at  S,  the  place  ofSratron- 

Calcfdatm']  In  the  Triangle  ABD,  all  the  Angles  and  the  Side  A  B,  are 
'  known,  whence  may  be  found  the  Side  AD. 

Then  in  the  Triangle  C  A D,  the  two  Sides  C  A,  and  AD,  are  known, 
and  their  contained  Ar^le  C  AD  is  known;  whence  may  be  found  the  An- 
gles CD  a;  and  A  CD,  the  Complement  whereof  to  a  Semicircle  is  the  An- 
gle S  C  A :  in  which  Triangle  the  Angles  are  now  all  known,  and  the  Side 
AC :  whence  may  be  found  eithc:  of  the  Diftances  S  C  or  S  A.  \^(jiut1p 
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Cifi  4*  If  tbe  Stadoh  be  without  theTrk^  imde  by  the  Objeds»  die  itr^.  irk 
iSum  of  the  Angles  obferved  is  kfi  than  four  Right  Angles.  The  Cof^huSHm 
is  the  fame  as  in  the  kft  Cafiy  and  the  Odctdatian  likewife ;  faving  that  you 
muft  make  one  Operadon  more,  having  the  three  Sides  A  Q  C  B,  B  A,  there- 
by find  the  Angle  CAB,  which  add  to  the  Angle  E  A  D,  then  you  have  the 
two  Sides,  viz^  A  C,  being  one  of  the  Diftances,  and  A  D,  (found  as  in  the 
former  Qtfe)  with  their  contained  Angle  CAD  given>  to  find  the  Angles 
C  D  A,  and  A  C  D,  the  Complement  whereof  to  a  Semicircle  is  the  Angle 
S  C  A :  Now  in  the  Triangle  S  C  A,  the  Angle  at  C  being  foimd,  and  at  S 
obferved,  and  given  by  Suppofition,  the  other  at  A  is  likewife  known,  as  be- 
ing the  Complement  of  the  two  former  to  a  Semicircle^  and  the  Side  A  C 
given ;  hence  the  Diftances  C  S,  or  A  S,  may  be  found. 

Cafe  J.  If  the  Place  of  Station  be  at  fome  Point  within  the  Plain  of  the  %•  ^'« 
Triangle,  made  by  the  three  Objeds,  the  Cof^hruSwn  and  CakuUtim  is  the 
lame  as  in  the  laft,  faving  only  that  inftead  of  the  obferved  Ai^le  A  S  C,  the 
Angle  A  B  D  is  equal  to  the  Complement  thereof  to  a  Semicircle^  to  wit,  it 
is  equal  to  the  Aflgle  ASD;  both  of  them  infifting  on  the  fame  Arch  AD: 
And  in  like  manner  the  Angle  B  AD  is  equal  to  the  Angle  D  S  B,  which  is 
the  Complement  of  the  obferved  C  S  B  ;  and  in  this  Cafi  the  Sum  of  die 
thi-ee  Angles  obferved,  is  equal  to  four  Right  Angles. 

In  thefe  three  latter  Cafes  no  ufe  is  made  of  the  Angle  obferved  between  the 
two  Objeds,  as  A  and  B,  that  are  made  theBafe-line  of  the  Cmftrnii'um\  yet 
the  fame  is  of  ready  ufe  for  finding  the  third  Diftance  or  laft  Side  fought ;  as  Ttg.  €^ 
in  the  Triangle  SAB,  there  is  given  the  Diftance  A  B,  its  oppofite  Angle  equal 
to  the  Sum  of  the  two  obferved  Angles,  and  the  Angle  SAB  attained,  as  in 
fourth  Cafe:  Hence  the  third  Side,  or  laft  Diftance  S  B,  may  be  found. 

And  here  it  may  be  noted,  that  the  three  Angles  CAS,  A  S  B,  S  B  C,  are 
tt^her  equal  to  tbe  Angle  A  C  B  5  for  the  two  Angles  C  S  B  and  CBS 
are  equal  to  EC  B,  as  being  the  Ccnnplement  of  SC  B  to  two  Right  Angles ; 
and  the  like  in  the  Triangle  on  the  other  Side.    Brgih  &c. 

Cafe  6.  If  the  three  Objeds  be  A,  B,  C,  and  the  Station  at  S,  as  before,  it  rtg.  61. 
may  happen,  according  to  the  former  OmfirttHkm^  that  the  Points  C  and  D 
may  fall  clofe  together^  and  fo  a  right  Line  joyning  them,  ftiall  be  produced 
with  Uncertainty  ;  in  fuch  Caji  the  Circle  may  be  con^ved  to  pais  through 
tbe  Wace  of  Station  at  S,  and  any  two  of  the  Objefts,  as  through  B  and  C, 
wherein  making  the  Angle  D  B  C  equal  to  the  obferved  Angle  A  S  C,  and 
BCD  equal  to  the  Complement  to  i8o  dcg.  of  both  the  obferved  Angles 
in  D  S  B ;  thereby  the  Pomt  D  is  determined,  through  which,  and  the  Pomts 
C,  B,  the  Circle  is  to  be  defcribed,  and  joyning  D  A,  (produced  when 
need  requireth)  where  it  interfeds  the  Circle^  as  at  S,  is  me  Phce  of  Sta- 
tk)n  fought. 

This  Problem  may  be  of  jgood  ufe  for  the  due  Situation  of  Sands  and  Rocks, '  ' 

that  are  within  fignt  of  t&ee  Places  upon  Land,  whofe  Diftances  are  wdl 
knewn ;  or  for  UMnroffrofhicdVfisy  &c.  efpecially  now  there  is  a  Method  of 
obferving  Angles  nicety  accurate  by  the  Aid  of  a  Tdcfcope*  r^  j 

Digitized  by  VnOOQlC 

Vol.  L  R  IL  TKe  o 


(    >22    ) 


II.  The  three  following  Pr^^fow  may  ocqir  at  Sea,  in  finding  the  Diflance 


Jbil'pt^Ts'''  arid  pofitibn  of  K6dc%  Sands,  c^c  from  the  Shore  ;  or  in  Surveying  the 

filled  V  *^f  *•  Sea-Coaft ;  when  only  two  Ob^eds,  whofe  Diftance  from  each  other  is  known, 

^phK3 f^cic^  can  be  feen  at  one  Station :  But  efpecially  they  may  be  ufefiil  to  one,  that  would 

at  Oxtord.      niake  a  Map  of  a  Country  by  a  Series  of  Triangles  derived  from  one  or  more 

Dec^Ana'^V^!*  meafured  Bafes  ;  which  is  the  moft  exad  Way  of  finding  the  Bearing  and 

Diftance  of  Places  from  each  other,  and  thence  their  true  Lonrituae  and 

Latitude;  and  may  confequently  occur  to  one  that  would  in  that  Matter  mea- 

fiire  a  D^ree  on  the  Earth. 

^^.  ^^  P^^'^*  ^r\  T^^  ^^  ^^^  ObjcSls  BandC,  whofe  Diftance  B  C  is  kpewty  Ofut 

there  are  two  Stations  at  A  ondEy  where  the  OhjcSis  By  C,  being  vijAky  and  the  St a^ 
tions  one  from  another,  the  Angles  B  A  Q  BAEy  AEB,  AEQ  arek^nrwnby 
Obfirvatumy  (which  may  be  made  with  an  ordinary  Surveying  Semicirclty  or 
Cro/s-Staf;  or  if  the  Objeds  bwond  the  View  ot  the  naked  Eye,  with  a 
Telefcopic  Quadrant)  tsfindthe  D^ancesor  Lines  A  By  AC,  A  Ey  EC 

^'S'  ^4-  ConftrnHimJ]  In  each  of  the  Triangles,  B  A  E,  C  A  E,  two  Angles  at  A,  E, 

being  known,  the  third  is  alfo  known ;  then  take  any  Line  *  f  at  pleafure,  on 
which  conftitute  the  Triangles,  j8  *  i,  ^  •  >.,  refpedively  equianguhr  to  the 
Triangles  B  A  E,  A  E  C,  joyn  /S  y.  Then  upon  B  C  conftitute  the  Trian- 
gles BCA,  BCE,  equiangular  to  the  correfpondent  Triangles  j8  y  n,  /8  7  t  > 
joynAE,  and  the  thi^  is  manifcflly  done. 

The  CahdationJ]  Almming  «t  f ,  of  any  Number  of  Parts,  in  the  Triangles 
A$t9  ^yfy  the  Angles  being  given,  the  Sides  a  gy  a  ^,  %  £y  •  ^,  may  be 
found  by  Trigonometry  :  Then  in  the  Triangle  i8  ce  y,  having  the  Angle 
il  «  >,  and  the  Legs  A$y  ayy  we  may  find  j8  y.  Then  jS  7^  :  B  C  :  :  jS  a  : 
BA::iSf:B£::7tt:CA::7^f:CE. 

fig^  ^^^  ftob.  J.]  Three  ObjeQs  By  CyD,  are  given,  or  (Tvhich  is  the  fame)  the  Sides^ 

and  confiqtientlj  AngleSy  of  the  Tridngk  B  C  Dy  are  given ;  alfi  there  are  two 
Points  or  Stations  Ay  Ey  fnch  that  at  Amaybefeen  the  three  Points  ByQEy  but 
not  Dy  and  a$  the  Station  Ey  mof  be  feen  AyQDy  but  not  B ;  that  is  the  Angks 
BACy  BAEyAECy  AEDy  (and  confiijuenth  EAC,  A  EC)  are  k^untm 
bjObfervatim:  To  find  the  Lines  A  By  ACy  AEy  EQ  ED. 

J.    ^  ConflrufH^.']  Take  any  Line  a  <  at  pfcafure,  and  at  its  Extremities  make  the 

Allies  t  tf.yy  t  A  fiy  A  f  >,  «  «  /,  equal  to  the  correfpondent  obferved  Angles 
EAC,  EAB,  AEC,  AED.  Produce  fi  a,  J^  iy  till  they  meet  in  ^ ,  joyn 
^y;  then  upon  C  B  dcfcrSbe  (according  to  35.  5.  E)  a  Segment  of  a  Cirdc, 
that  m^y  ^contain  an  Angk  s;^  y^fii  and  upon  CD  defcribe  a  Segment  of  a 
Circle  capable  of  an  Angle  =  7^  9  / :  Suppote  F  the  common  Sedion  of  thefe 
2,Circle$i;  jwnFB,  FC,  FD;  then  nrom  the  point  C,  draw  for  the  Lines 
CAj  GE)  tothattheAngleFCAmaybe  =^>if,  and  FCE=  ip  >• ; 
fo  A,  E3  the  cOTumm  Sedions  of  C  A,  C  E,  with  F  B,  F  D,  will.be  the 
Points  required,  £bom  whence  die  rd%  is  eafily  deduced. 
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Ci/bK£irifl»0  Affumii^  A «  of  any  Number*  in  the  Triangles  i  3.,  ^hpu 
dl  the  Angles  being  given^  with  the  Side  a  €  afTum'd  the  Sides «  >» « >^9 «  f*  1  #» 
wiB  be  known;  then  in  the  Triangk  y  *  f ,  the  An^le  y  « f ,  with  the  L^ 
«^9  «  fy  being  known,  the  Angles  «  0  >>  «  >  ff  with  the  Side  p  >,  will  be 
known :  Then  as  for  the  reft  of  the  Work,  the  Triai^  BCD  having  all  its 
Sidesand  Angles  known,  and  the  Angles  BFC,  BFD,  being  equal  to  ths 
found  jS  ^  >,  id  ^  cT ;  how  to  find  FB,  FC,  FD,  by  Cuktdmim  (and  ^oPnn 
trdlum)  has  been  already  fhewnaboveby  Mr»  CoBim^  as  to  all  its  Cafes.  Seff.  u 

But  it  muft  here  be  noted,  that  if  the  Sum  of  the  obferved  Andes  B  A  E, 
AED,  is  180  d^.  then  A  B,  and  ED,  cannot  meet,  becaufe  mey  are  pa- 
rallel, and  confequently  the  given  Solution  cannot  take  place ;  for  which- 
Reaibn  I  here  fubjoyn  another. 

jiitother  SoImionJ]  Upon  B  C  defcribe  a  S^ment  B  A  C,  of  a  Circle,  (o  that 
the  Angle  of  theS^mentmay  be  equal  to  the  obferved  Angle  i8  it  •>,  (which  is  rtg.  cj. 
(hewn  35.  5.  £.)  anduponCDdefcribeaS^mentCED,ofaCircle,  capable 
rf  an  Angle  equal  to  the  obferved  CED;  fixmi  C  drarw  the  Diameters  of 
thefeCirclesCG,  CH;  then  upon  CGdefcribe  a  Segment  of  a  Circle  GFC, 
capableof  an  Angleeqml  to  the  obferved  Angle  ABC;  likewife  upon  C  H, 
defcribe  a  Circle's  Segment  C  F  H,  capable  01  an  Angle  equal  to  the  obferved 
A^le  C  A  E :  fuppofe  F  the  common  Seftion  of  the  two  laft  Circles  HFC, 
GFC;  joynFH,  cutting  the  Circle  HEC  in  E;  joynalfoFG,  cutting 
the  Circle  G  AC  in  A:  Ifay,  that  A,  E,  are  the  Points  required. 

DcmonjhratkmJ]  For  the  Angle  B  AC  is  =  iS  «  7,  by  OnflrMSikm  of  the 
Segment;  alfo  the  Angles  CEH,  C  AG,  are  right,  becaufe  each  exifts  in  a 
Semicirck :  Therefore  a  Circle  being  defcribed  upon  C  F,  as  a  Diameter,  will 
pals  thro*  E,  A,  therefore  the  An^  CAE  =  CFE  =  CFH  (by  Con^ 
ftruiHon)  to  the  obferved  Angle  >  «  i.  In  like  manner  the  Angle  C  £  A  s 
C  F  A=CFG  =  obferv'd  Ai^le  >  f  ^. 

If  the  Stations  A,  E,  fall  in  a  r^ht  Line  with  the  Point  C ;  the  Lines 
G  A,  HE,  being  parallel  cannot  meet ;  but  in  this  Ca/i  the  Problem  is  in- 
determinate, and  capable  of  infinite  Solutions*  For,  as  before,  upon  C  G, 
defcribe  a  Segment  of  a  Circle  capable  of  the  obferved  Angle  y  t  «f,  and 
tU)on  C  H,  defcribe  a  S^moit  capable  of  the  obferved  Angle  y  a%:  then 
tmough  C  draw  a  Line  any  way,  cutting  the  Cirderin  A,  E,  thefe  Points 
win  aifwer  the  C^efHon. 

Problem  5-]  F(mrPo/HtSyB,QDyFyarthefifttSidesrfaQtukkilaterMy7ifkb 
the  j4>igles^C4fmfrcheHdedy  are  given;  alfi  there  are  tW9  StatknsjiitndEy  Jitchy  that    ,. 
otAyonijByCyEy  are  vifihUy  mdatE,  o»ljAyDyFy  that  is,  the  j^igUsBji  C,    ^' 
BjiEy  AEDy  DEFy  aregrveny  to  find  the  Places  rf  the  tTtm  Points  A,  E  i 
and  con/eqnentlj  the  Lengths  of  the  Lines  A  By  ACy  AEy  EDy  EF.  ^ 

Con/h-fsSlionJ]  UponBC(by5}.  3.  £.)  d^C^be  a  Segment  of  a  Circle,  that' 
may  contain  an  Ai^le  equal  to  the  obferved  Ande  B  AC,  then  fitwn  C  draw 
theChord  CM,  or  a  Line  cutting  the  Circle  in  M,  fpthat  the  AngteBCM,         C^  r\r\ri]o 
may  be  equal  to  the  Supplement  of  the  obfoved  Angle  B  A  E,  i.  €•  its  Refidu*zed  by  vnOOg  IC 
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€0  i8o  6eg.  In  like  manner  on  D  F  defcribea  S^p)ent  of  aCirck^  opt* 
hk  c^  an  Ang^  equal  to  the  obferved  D  £  F9  andttom  D  draw  the  Chord 
D  N,  fo  that  the  Angle  FDN  may  be  equal  to  the  Su|>plement  of  the  ob- 
ferved  Angle  AE  F;  joyn  MNr  cuttii^  the  two  Circles  in  A>  £:  I  layv 
A9  £>  aie  the  two  Points  required 

Demonfiratmr.']  Joyn  AB,  AC,  ED,  EF,  then  is  the  AngleM  AB  = 
BCM,  (by  2I.5.EO  =  Supplement  of  the  (Aferved  Ancle  B  A  E,  byGwr- 
ftr$tSim ;  tnerefbre  the  conftruded  Angle  B  A  E,  is  equal  to  that  which  was 
obferv'd.  Alfo  the  Ai^  BAC,  of  the  S^ment,  is,  by  Conftrudion  of 
the  S^ment,  equal  to  theobferved  Angle  BAC.  In  like  manner  the  con- 
firufted  Angles  AE  F,  and  D E  F,  are  equal  to  the  Correfpondcnt  obferved 
Angles  AEF,  DEF;  therefore  A,  E,  are  the  Points  required- 

Cakulathn.]  In  the  Triangle  BCM,  the  Angle  BCM,  (  =  Supplement 
of  BAE)  and  Angle  BMC,  (  =  BAC;  are  given,  withtheSide  BC; 
thence  M  C  may  be  found ;  in  like  manner  DN,  in  the  Triangle  D  N  F, 
may  be  found.  But  the  Angle  M  CD  (=BCD-BCM)  is  known, 
with  its  L^s  MC,  CD,  therefore  its  Bale  MD,  and  Ai^le  MDC,  may  be 
known.  ThcreforcdieAngleMDN  C  =  CDF-CDM-EDN)  is 
known,  with  its  L^  M D,  D  N;  thence  M  N,  with  the  Ai^es  DM N, 
DNM,  win  be  known.  Thenthe  Angle  CMA  C=DMC-\-DMN) 
is  known,  widithe  Angle  MAC  (=A1AB-VBAC)  and  M  C,  before 
found ;  therefore  M  A,  and  A  C,  will  be  known.  In  like  manner  in  the 
Triangle  E  D  N,  the  Angles  E,  N,  with  the  Side  D  N,  being  known,  the 
Sides  E  N,  E  D,  wiU be  known;  therefore  A  E  (=:M  N-M A-E  N) 
is  known.  Alfo  in  the  Triangle  ABC,  the  Angle  A,  with  its  Sides  B  C, 
C  A,  being  known,  the  Side  A  B  will  be  known,  with  the  An^  B  C  A ; 
fo  in  the  Triangle  E  F  D,  the  Angle  E,  with  the  Sides  E  D,  D  F,  being 
known,  E  F  will  be  found,  with  the  Angle  E  D  F.  Laftly,  in  the  Triangle 
AGD,  the  AngleACD  C=BCD-BCA)  with  its  Legs  A  C,  C  D, 
being  known,  the  Side  A  D  will  be  known ;  and  in  like  manner  £  C,  in 
the  Triangle  £  D  C. 

Nbtcy  That  in  this  Problenh  as  alfo  in  the  firft  and  fecond,  if  the  two  Sta- 
tions fall  in  a  ri^ht  Line  with  either  of  the  given  Objeds,  the  Locm  of  A 
or  E  being  a  Circle,  the  particular  Point  or  A  or  £  cannot  be  determined 
from  the  Things  given. 

As  to  the  oflier  Qifes  of  this  third  Problem,  wherein  A  and  £  may  ftiift 
Places,  I.  €.  only  D,F,E,  may  be  vifible  at  A,  and  only  A,B,C,  at  E;  or 
wherein  B,  D,  E,  may  be  vifible  at  A,  and  only  C,  F,  A,  at  £ ;  or  wherein 
A  may  be  on  one  fide  of  the  Quadrilateral,  and  £  on  the  other ;  or  one 
of  the  Stations  within  the  Quadrilateral,  and  the  other  without  it ;  I  pre^ 
fume  that  the  Survtjor  will  eafily  dired  himfelf^  by  what  has  been  alrc^y 
iaid. 

The  Solmum  of  this  third  Problem  is  general,  and  ferves  alfo  for  both  the  pre- 
xedent.  For  fuppofe  C,  D,  the  fame  Point  in  the  laft  Figure,  and  it  gives  the 
Solmkm  of  the  itcooiiPr^kmi  hat  if  B,  C,  be  fuppoied  the  fame  Pomts  with 
D,F,  byproccdingasinchelal^  you  may  diredly  folve  the  firfl /Vty^^m^* 

ni-  Thci^ 
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III.  TheVarkuonof  theioagnedckNeec&eisf&cofm  thatduTmrtf 

I  need  not  infift  much  on  the  Explication  thereof;  'tis  certain  that  ^  true  ^^Tf**  ^'^'^ 
fohr  Meridian,  and  the  Meridian  fhewn  by  a  Needle,  agree  but  in  veiy  few  Sun^luSuUli 
Places  of  the  World ;  and  this  too,  but  fer  a  little  Tune  (if  a  Moment)  ^gJ^^^rvmii  of 
together ;  the  Difference  between  the  true  Meridian  and  magnetick  Meridian  «^^*Af#. 
perpetually  varying  and  changing  in  all  Places,  and  at  ^  Tunes ;  ibmetimes  ^*  dm9ttfirm^ 
to  the  £aftward>  and (bmedmes  to  the  Weftward.  WiJliamMolr 

On  which  Account  *tis  impoffibk  to  compare  twoiSWrm/of  thefame  Mace,  i^^^.  H.  zio. 
taken  at  diftant  Times,  by  magnetick  Inftruments  (fuch  as  tneCircumfcrentor,  Jufy.^An.  1^57. 
bjr  which  the  Dww^  Awv^,  or  Sir  fP^$iliamPeftjf*s  Survey  of  Ireland  y^ 
without  due  Albwance  be  made  for  this  Variation.    To  which  purpoie,  we 
ought  to  know  the  Difference  between  the  magnetick  Meridian  and  true  Me- 
ricmn,  at  that  Time  of  the  Dcoim  Survey j  and  the  faid  Difference  at  the  Time 
when  we  make  a  Nev^  Survey  to  compare  with  the  Dcfum  Survey. 

But  here  I  would  not  be  underftooa,  as  if  I  propofed  hereby  to  fliew,  that 
a  Map  of  the  fame  Place,  taken  by  magnetick  Inftruments  at  never  fo  diftant 
Times,  ftioukl  not  at  one  Time  give  the  fame  Figure  and  Contents  as  at  another  - 
Time.  This  certainly  it  will  <£>  moft  exadly,  the  Variation  of  the.Needk 
having  nothing  to  do  either  in  the  Shape  or  Contents  of  the  Survey.  All  that  is 
aflcfted  thereby,  is  the  Bearings  of  the  Lines  run  by  theChain,  and  the  Boun-  - 
daries  between  Neighbours.  And  how  this  may  cauie  a  confiderable  Error 
(unkfs  due  Allowance  be  made  for  it)  is  what  I  fliall  prove  moft  folly. 

In  order  to  which,  let  us  foppofe  that  about  the  Year  1^57  (at  which  Time 
the  Dcwn  Survey  was  taken)  the  magnetick  Meridi^  and  true  Meridian  did 
agree  at  Duhliuy  or  pretty  nigh  all  over  Ireland ;  that  is  to  (ay,  that  there  was 
no  Variation.  And  indeed  oy  Experiment  it  was  at  that  Time  found,  as  I 
am  well  affured,  that  at  Dublin  it  was  hardly  half  a  D^ee. 

Let  us  fuppofe,  that  in  the  Year  1^95  the  Variation  was  7  D^rees  from      r 
the  North  to  the  Weftward  :   That  it  was  really  fo,  I  believe  I  am  pretty 
well  affured,  fiom  an  Experiment  made  by  nry  felf  with  all  Diligence.    But     - 
this  is  not  material;  let  us  now  only  foppofe  it. 

Let  A,  B,  r^refenr  the  Survey  of  two  Town  Lands,  one  in  the  Pofleflion     R^.  i^     -^ 
of  A,  and  the  other  in  Poffeffion  of  B,  taken  by  the  Dimm  Survey^  Anno 
i^57>  when  there  was  no'Variarion. 

Let  the  Line  N  S,  running  thro*  the  Point  *,  be  the  true  Meridian,  and 
confoquently  the  magnetick  Meridian  alfo  at  that  Time,  becaufe  of  the  fop- 
pdTed  no  Variation ;  and  let  this  Line  N  S,  be  alfo  the  Boundary  between 
the  two  Town  Lands  A,  and  B. 

In  the  Year  1695,  when  the  Variation  is  7  D^rees  from  the  North  to  the 
Weftwaid,  B  having  a  Map  o£x!ixtD<mm  Survey j  and  being  fofpicious  that  his 
Neighbour  A  had  encroached  on  him  by  a  Ditch  P  Q^  employs  a  Surveyor  to 
enquire  into  the  Matter :  The  Surveyor  finds  by  his  Map,  that  the  Boundary 
between  B  and  his  Neighbour  A,  run  from  the  Point  P,  through  a  Meadow, 
diredly  according  to  the  magnetick  Meridian  S  P  N ;  but  obferving  the  Ditch 
P  Q^  caft  up  much  to  the  Eaftward  of  the  prefent  magnetick  Meridian,  he 
concludes  that  A  has  encroached  upon  B,  and  that  the  Ditch  ought  to  have  ^^  ^ 
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been  caft  Up  along  the  Line  Pf,  the  Angle  Q^P^  beii^  an  Angle  of  7  deg. 
that  is,  the  prefent  Variation  of  the  Needle,  and  the  Line  P  f  ,  the  prefent 
magnetick  Meridian ;  for  which  Variation  not  making  any  Alfowance,  ne  po- 
fitively  determines  that  B  has  all  the  Land  in  the  Tnangle  Q^P  ^,  more  tfcm 
he  ought  to  have ;  and  that  his  Ditch  ought  to  run  along  the  Line  P  ^. 

*Tis  true  inde«l,  if  the  Sttrvejcr  go  tne  whole  Surround  of  the  Land  A, 
and  B,  he  will  find  their  Figure  and  Contents  exaftly  agreeable  to  tlie  Map 
here  expreffed.  But  then  the  Bearings  of  the  Lines  are  all  7  d^.  different 
from  the  Bearings  in  the  Map,  and  thw  will  run  in  and  out  upon  the  adjacent 
neighbourii^  Lands,  and  caufe  endlefe  Differences  between  their  Pofllflbrs ; 
as  is  manifett  from  the  Figure :  Wherein  the  prick'd  Lines  reprefent  the  Dif- 
agreement  in  the  Bearings  of  the  Lin^,  protrafted  firom  the  Point  P;  and  wc 
'  fee  A  encroaching  upon  his  Neighbours  on  the  Weft  ward,  as  he  encroaches 
upon  B>  and  B's  Eaftward  Neighbours  encroaching  on  him,  and  fo  forward  and 
clear  round.  Whereas  by  a  due  Allowance  for  the  Variation  of  the  Needle, 
all  this  Confufion  and  Difagreement  is  avoided,  and  every  thing  hits  right. 

Thus,  for  Inftance,  in  the  Cafe  before  us,  knowing  that  the  magnetick 
Variation  has  caufed  the  prefent  magnetick  Meridian  to  fall  in  the  Line  »  f  Px, 
7  deg.  from  the  North  to  the  Weftward  ;  to  reduce  this  to  the  magnetick 
Meridian  at  the  Time  of  the  Dcnvn  Swrvej^  I  muft  make  the  Meridian  of  my 
Map  to  fall  7  d^.  to  the  Eaftward  of  my  magnetick  Meridian ;  as  we  fee 
the  Line  P  .Q^,  f3ls  7  d^.  to  the  Eaftward  of  the  Line  P  q. 

What  is  here  faid  on  Suppofition  that  the  Magnet  had  no  Variation  at  the 
Time  of  the  firft  Survey  taken,  and  that  it  had  7  deg.  Variation  WeftwanJ 
at  the  Time  of  the  fecond  Survey,  may  eafily  be  accommodated  to  the  Suppo- 
fil  of  any  other  Variations  at  the  firft  and  fecond  Surveys,  Mmatis  Mutandisy 
for  knowing  the  Variations  we  know  their  Difference ;  and  if  we  know  their 
Difference,  this  gives  us  the  Angle  Q^P  ^,  by  which  we  reduce  them  to  each 
;  other.  The  beft  Way  therefore  to  make  Maps  invariable,  conftant  and  e- 
verlafKng,  were  for  the  Surveyors,  who  ufe  magnetick  Inftruments,  to  make 
always  Allowance  for  the  magnetick  Variation,  and  to  protrad  and  lay  down 
Plats  by  the  true  Meridian. 

Perhaps  it  may  be  objefted.  That  Surveys  may  be  taken  without  magnetick 
Inftruments>  ana  that  therefore  this  Error  arifingfrom  the  magnetick  Variation, 
and  Change  of  the  Bearing  of  Lines,  may  be  avoided.  To  which  I  anfwer,  firft. 
That  granting  a  Survey  may  be  taken  without  magnetick  Inftruments,  this  is 
nothing  againft  what  we  have  laid  down,  relating  to  Surveys  that  a^e^taken  with 
magnetick  Inftruments,  as  the  Dtrwn  Survey  aftually  was,  and  moft  Skrvcjs  at 
prefent  aftually  are  taken  therewith.  Secondly,  Tno*  a  Survey  may  be  taken 
truly  without  magnetick  Inftruments,  fb  as  to  fhew  the  exaft  Angles  and 
Lmes  of  the  Plat,  and  confequently  the  true  Contents,  yet  this  will  not  give 
the  true  Bearings  of  theLines,  or  fhew  my Pofition  in  relation  to  my  Neighbours, 
or  other  Parts  of  the  Country.  This  muft  be  fupplied  by  the  Magnet,  or  fbme- 
thing  equivalent  thereto,  as  finding  a  true  meridian  Line  on  your  Land  by  • 
celeftial  Obfervation.  And  I  doubt  not  but  the  antient  ^/£gjfti4msy  before  the 
Difcovery  of  the  Magnet,  were  forced  to  fome  fuch  Expedient  in  their  Surveys,  ^ 
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and  Appbtments  of  Lands^  between  Neighbour  and  Ndghbour»  after  the 
ImmJatioMs  of  the  A^;  which»  we  are  told^  gave  the  firft  Original  to  Geo-' 
metri  and  Ssurvejmg :  Abfolute  Neceffity  and  Ufe  having  introduced  thefe, 
as  Delight  and  Diverfion  introduced,  j^wmmj  amongft  the  Okddtam. 

And  this  brings  me  to  another  Objedion,  which  may  be  made  againft  the 
Inftance  before  hid  down :  It  may  be  faid^  That  certainly  the  Surveyor  which 
B  employed  was  very  ignorant,  who  would  chufe  to  judge  of  the  Line  P  Q^ 
rather  by  its  Bearing,  man  by  determining  the  Point  Q^by  meafuring  from 
H  and  G.  To  this  I  anfwer.  What  if  both  the  Points  H  and  G  were  va- 
niihed  fince  the  Ikwn  Sttrvej  was  taken  ?  What  if  the  whole  Face  of  the 
Country  were  changed,  fave  only  the  Point  P,  and  the  Line  P  Q^?  How 
fliall  the  Surveyor  then  judge  of  the  Line  P  Q^,  but  by  its  Bearing?  That 
this  is  no  extravagant  Suppofition,  we  have  an  Example  in  ty£fjpf  above* 
mentioned,  where  the  A^  lays  all  flat  before  it,  and  lo  unifbmuy  covers  all 
with  Mud,  that  there  is  no  Diftinftion.  In  fuch  a  Cafe  your  Bearing  muft  ^ 
certainly  help  you  out,  there  is  no  other  Way. 

But  I  anfwer,  fecondly,  To  fay  that  the  Surveyor  might  have  determined  ^ 
the  Point  Q  by  Admeafurement  from  G  and  H,  or  any  other  adjoyning  no- 
ted Points,  as  from  F,  K,  I,  &e.    *Tis  very  true ;  hut  then  'tis  agakS  our 
Sf^fofitioM.    1  am  upon  fhewing  an  Error  that  arifes  from  judging  of  the 
Line  P  Q^ by  nu^netick^Bearmg ;  and  to  tell  me  that  this  might  be  avoided  > 
by  another  Way,  is  to  fay  nothing,    I  my  felf  ihew  how  it  may  be  avoided,  - 
by  allowing  for  the  Variation;  but  ftiU  it  is  an  Error  till  it  be  avoided. 

But,  thirdly,  if  B's  Surveyor  do  not  allow  for  the  Variation  of  the  Needle^ 
he  win  never  exaftly  determine  even  the  Points  G,  F,  H,  K,  &c.  or  any  other 
Points  in  the  Plat;  but  inftead  thereof,  will  fell  on  the  Points  gyhy  fyk* 

From  what  has  been  laid  down,  we  may  fee  the  abfolute  Neceffity  of  al- 
kwif^  for  the  Variation  of  the  Magnet,  in  comparing  old  Surveys  with  new 
ones ;   for  want  of  which,  great  l5ifputes  may  arife  between  neighbouring  - 
Proprietors  of  Lands :   And  it  were  to  be  wifhed,  that  our  honourable  ana  ^ 
learned  Judges  would  take  this  Matter  into  their  Confideration,  whenever  . 
any  Bulmeis  of  this  Kind  comes  before  them. 

rV.   I  have  invented  a  Level  with  a  Tube,  with  Glafles  and  a  Thread,  A:  mw  Le^eh, 
han^ng  between  four  Points,  with  a  Weight  in  a  Box  fo  ^^ntrived^that^^j^'j^^j^j^" 
as  foon  as  the  Inftrument  is  fet  down,  you  have  your  Pmt  of  Horizon  with  p.  loi^.  * 
a  great  deal  of  Exaftnefi.    I  am  making  another,  which  pkyeth  on  one  fted  ^^P^'  ^'^•'^^S. 
Point,  ftanding  on  a  Diamond. 

V.  -^  Asctmnf  cf  4i  Bool^mitted;  Wr.  The  Art  of  Lcvdfing ;  by  M.  N,74.  ^  wi7. 
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Chap.   III. 
'  0  P  T  I  C  K  S. 

A  tiiwTbetry  i  .  i      .  ,.    i  rt/*         f     ^  •     i*         f 

mifomt  Light  s»d  I.  |  N  the  Year  x666.  (at  which  time  I  apphed  my  felf  to  theGnnding  oF 

I  aaTl^e wton !^'      1    Optick  Glafles  of  other  Figures  than  Spherical)  I  procured  me  a  Trian- 

^^.  80.  ^  ^075- gubrGhfe-Prifo,  to  try  therewith  the  celebrated  Phaenomena  of  Colours.  And 

Feb.  An.  i672>.  ^  ^j.^^^.  thereto,  having  darkned  my  Chamber,  and  made  a  finall  Hole  in  my 

Window-lhuts,  to  let  in  a  convenient  Quantity  of  the  Sun's  Light,  I  placed 

my  Prifm  at  its  Entrance,-  that  it  might  be  thereby  refraded  to  the  oppofite 

Wall.    It  waif  at  firft  a  very  pleafing  Divertifement,  to  view  the  vivid  and 

intenfe  Colours  produced  thereby ;  but  after  a  while  applying  my  fclf  to  con- 

lider  them  more  circuYnfpeftly,  I  became  furprifed  to  fee  them  in  an  oblong 

•Form ;  which,  according  to  the  received  Laws  of  Refraftions,  I  expefted  Ihould 

have  been  circular.  '  They  were  terminated  at  the  Sides  with  rfreight  Lines, 

'    but  at  the  Ends,  ^  the  Decay  of  Li^ht  was  fo  gradual,  that  it  was  difficult  to 

'    determine  juftly  what  was  their  Figure,  yet  they  feemed  Semicircular. 

.  Comparing'the  Length  of  this  colom* a  Spe^um  with  its  Breadth,  I  found 
-  It  about  five  times  greater;  a  Dilproportion  fb  extravagant,  that  it  excited  me 
•  to  a  more  than  ordinary  Curiofity  ot  examining  from  whence  it  might  proceed. 
'  I  coold  fcarce  think,  that  the  various  Thickneft  of  the  Glafs,  or  the  Termi- 
r  nation  with  Shadow  or  Darknefs,  could  have  any  Influence  on  Light  to  pro- 
*.  duce  fuch  an  Effeft ;  yet  I  thought  it  not  amift,  firft  to  examine  thole  Cir- 
V  cumftances,  and  fo  try'd  what  would  happen  by  tranfmitting  Light  through 
Parts  of  the  Glafs  of  divers  Thicknefles,  or  through  Holes  in  the  Window 
^   of  divers  Bignefles,  or  by  fetting  the  Prifin  without,  fo  that  the  Light  might 

Pifs'throught  it,  and  be  refi-afted,  before  it  was  terminated  by  the  Hole:  But 
found  none  of  thofc  Circumftances  material.    The  Fafliion  of  the  Colour? 
was  in  all  the(e  Cafes  the  fame. 

Then  I  fufpefted,  whether  by  any  Unevennefs  in  the  Glafs,  or  other  contin- 
gent Irr^ularity,  thefe  Colours  might  be  thus  dilated.  And  to  try  this,  I  took 
another  Prifm  like  the  former,  and  fo  placed  it,  that  the  Light  pafling  through 
them  both,  might  be  refrafted  contrary  ways,  and  fo  by  the  latter  returned 
into  that  Courfe  from  which  the  former  had  diverted  it :  For  by  this  Means  I 
thoujght  the  r^;ular  EfFeds  of  the  firfl  Prifm  would  be  deflroy'd  by  the  fe- 
cond  Prifm,  but  the  irregular  Ones  more  augmented,  by  the  Multiplicity  of 
Rcfradions.  The  Event  was,  that  the  Lignt,  which  by  the  firft  Prifin  wa5 
difiFufed  into  an  oblong  Form,  was  by  the  fecond  reduced  into  an  orbicular 
One,  with  as  much  Regularity  as  when  it  did  not  at  all  pafs  through  them. 
N.  8j.  ^4C)^I.  That  this  Experiment  may  be  better  apprehended;  letEG,defignth^Vindow; 
F,  the  Hole  in  it,  thro*  which  the  Light  arrives  at  die  Prifms ;  A  B  C,  the  firft 
-^'  7a         Prifin,  which  rcrfrafts  the  Light  towards  P  T,  painting  there  the  Colour  in  an 
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tDd^fiyf  AefecondRtfn,  which  refods  back  again  the  Ray 

the  long  Image  P  T  is  contraded  into  a  Round  one.    I  fuppofe  the  Plane 

«  y  paraDd  to  B  C,  and  i3  y  to  A  C,  that  the  Rays  may  be  equaDy  rdrafted 

contx^  ways  in  both  Prifins.    The  Prifms  alfo  muft  be  phced  very  near  to 

oneanother;  for  if  their  Diftjtoce  bfe  fo  great,  the  Colours  b^n  to  appear 

in  the  Light,  before  its  Incidence  on  the  fecond  Prifin,  thofe  CcSours  will  not 

l»deftt)y^  by  the  contrary  Refhftiohs  of  that  P^^   And  iJFaimf  be  placed 

in  the  Hok  F,  or  immediately  after  the  Prifiiis,  fo  that  its  Fochs  be  at  the 

Imsce  Q^  or  P  T,  the  Perimeter  of  the  Image  Q^,  and  the  ftraight  Sides  of 

the  Image  P  T,  wjH  become  much  better  defmed  than  otherwife.    So  that, 

whatever  was  the  Caufe  of  that  Length,  'twas  not  any  Contingent  Irre-  ^.g^,  *  ^oy^^ 

gubrity.  Feb.  An.  1^7*. 

I  then  proceeded  to  examine  more  critically,  what  might  be  effeded  by 
die  Difltrence  of  the  Incidence  of  Rays  coming  from  divers  Parts  of  the  Sun  j 
and  to  that  end,  meafiired  the  feveral  Lines  ana  Angles  belonging  to  the  U 
mage.  Its  Difbnce  from  the  Hole  or  Prifin  was  zz  Fooiti  its  utmoALei^i^ 
1}^  Inches;  itsBr^thi^;  the  Diameter  of  the  Hole  |  rf  an  Inch ;  tiie 
Angk  which  the  Rays,  tending  towards  the  middle  of  the  Imager  made  widi 
dioie  Lines,  iii  ^hrcn  thw  would  have  proceeded  without  Refradion,  was 
44  dcg.  56  min.  And  tne  Vertical  Angle  of  the  Prifin,  tf  j  deg.  12  min, 
Alfo  Oie  RefrAftiohs  on  both  fides  the  Prifin,  that  is  of  the  Incident  and 
Emerpent  Rays,  were,  as  near  as  I  could  make  them,  equal,  and  confe- 
cfVBimy  AoUt  5a.  dfeg.  4  miii.  And  the  Rays  feB  peroendiciiarly  upon  the 
Wall.  Now  fubduaing  the  biameter  of  the  Hole  from  the  Lepgth  and 
Bttadth  elf  die  linage,  there  lri?miains  i  j  Inches  in  the  Length,  and  z  I  the 
Breadth,  comprdiertded  by  thofe  Rays,  which  palled  through  the  Center  01 
tltf  6id  Hole,  and  crodfequently  the  Ah^le  of  the  Hde,  which  that  Bread^ 
fobtended,  was  about  x  i  min.  anfwerable  to  the  Sun's  Diameter ;  but  the 
Ai^  which  its  Length  fubtended,  was  more  than  5  iuch  Diameter^  name-  . 

ly  z  d^.  49  min.  ^ 

Havii^  nwde  thefe  ObferVations,  I  firft  computed  fit)m  them  the  rrfradivc 
Power  of  that  Glafs,  and  found  it  meafured  hy  the  Ratio  of  the  Sines,  zo  to 
1 1 ;  and  then  by  that  Ratio  t  confuted  the  Kefiadions  oi^  two  Rays  flowing 
from  oppofite  Parts  of  the  Suh^s  I^w,  fo  as  to  ciitfer  j  i  min.  in  their  Obli- 
quity ot  Incidence*  and  folihd  that  the  eme^ent  Rays  Ihould  have  compre- 
henaed'an  Angte  of  abbtot  5  i  min.  as  they  did  bdfore  they  were  incident. 

But  becaufcthis  Cortiputation  was  founded  on  the  Hypothecs  of  die  Pro- 
pottionafity  of  the  Sihes  of  Incidence  andRcfraftiott,  wnich  thcwgh  by  my 
own  "Expm&iCt  I  could  hot  imagine  to  be  fo  erroneous,  as  to  make  that  An- 
gle but ;  i  toJn.  which  irt  reality  was  z  dcg.  49  min.  yet  my  Curiofity  caufed 
me  Jfijaun  to  take  my  PHfiii.  And  having  placed  it  at  my  Window,  as  before^ 
1  d^tvtdf  that  by  turning  It  a  little  Aout  its  Axis  to  and  fro,  foas  tovaiy 
its  ObCquity  to  the  Light,  more  than  an  Angle  of  4  or  $  degrees,  the  Cb- 
touts  were  not  theteby  fehfibly  tranflated  fiom.their  Place  on  the  Wall,  mi, 
CbrifcqUfeUdy  by  that  Vanation  of  Incidence,  the  Quantity  of  Refradion  wa% 
not lenfibly  varied*    Bythis£xp©rimenttherdforpi  as  weUasby  the  former         ^^  | 
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Computation,  it  was  evident,  that  the  Diflference  of  the  Incidence  of  ^^VS 
flowing  from  divers  Parts  of  the  Sun,,  could  not  make  them  after  Dccu&k 
tion  diverge  at  a  fenfibly  greater  Angle,  than  that  at  which  they  before 
converged  5  which  being,  at  moft,  but  about  ji  or  52  min.  there  ftill  re- 
mained fome  other  Caute  to  be  found  out,  from  whence  it  could  be  z  deg*. 
49  min. 
--  Then  I  b^an  to  fufped,  whether  the  Rays,  after  their  Trajedion  throo^ 

the  Piifm,  did  not  move  in  curve  Lines,  and  according  to  their  more  or  Im 
Curvity  tend  to  divers  Parts  of  the  Wall*  And  it  increafcd  my  Sufpicion^ 
when  I  remember'd  that  I  had  often  fecn  a  Tennis-Ball  fbuck  with  aa 
oblique  Racket,  defcribe  fuch  a  curve  Line.  For,  a  circular  as  well.as  a  pKK 
gremve  Motion  being  communicated  to  it  by  that  Stroke,  its  Parts  on  that 
Side,  where  the  Motions  confpire,  muft  prels  and  beat  the  contiguous  Air 
nv)re  violently  than  on  the  other,  and  there  excite  a  Reluflancy  and  Re-a&ioa 
of  the  Air  proportionably  greater.  And  for  the  fime  Reafbn,  if  the  Rays  of 
Light  fhould  poflibly  be  globular  Bodies,  and  by  their  oblique  Paflage  out  of 
one  Medium  mto  another,  acquire  a  circulating  Motion,  they  ought  to  fed 
the  greater  Refiftance  from  the  ambient  iEther,  on  that  Side,  where  the 
Motions  confpire,  and  thence  be  continually  bowed  to  the  other.  But  not- 
withflanding  this  plauHble  Ground  of  Sufpicion,  when  I  came  to  examine 
it,  I  could  obferve  no  fuch  Curvity  in  them.  And  befides  (which  was  €• 
nough  for  my  purpofe)  I  obferved,  that  the  Difference  betWixt  the  Length 
of  tne  Image,  and  the  Diameter  of  the  Hole,  through  which  the  Light  was 
.   tranfinitred,  was  proportionable  to  their  Diflance. 

The  gradual  Removal  of  thefe  Sufpicions  at  length  led  me  to  the  Expe^ 
rimcmmn  Crpfcisy  which  was  this ;  I  took  two  Boards,  and  placed  one  of  thenr 
ctefe  behind  the  Prijm  at  the  Windrnvy  fo  that  the  Lkht  might  pafi  througba. 
fmall  Hole,  made  in  it  for  the  purpofe,  and  fall  on  the  other  Board,  whidi  I 
placed  at  about  iz  Feet  diflance,  having  firfl  made  a  fmall  Hole  in  it  alio,  for 
fome  of  that  incident  Light  to  paft  through.  Then  I  placed  ancrtlier  Prifia 
behind  this  fecond  Board,  fo  that  the  Light  tra)eded  through  both  the  Boards, 
might  pais  through  that  alio,  and  be  again  refraded  before  it  arrived  at  die 
Watt.  This  done,  I  took  the  firfl  PriSn  in  my  Hand,  and  turned  it  to  and 
fit)  flowly  about  its  Axis,  fo  much  as  to  make  the  feveral  Parts  of  the  Image,t 
cafl  on  tne  fecond  Board,,  fucceflively  pals  through  the  Hole  in  it,  that  I 
might  obferve  to  what  Places  on  the  Wall  the  fecond  Priim  woidd  refhift 
thorn.  And  Haw  by  the  Variation  of  thofe  Places,  that  the  Light,  tending 
to  that  End  of  the  Image,  towards  which  the  Refradion  of  the  firft  Prifin 
was  made,  did  in  the  fecond  Prifin  fuffer  a  Refradion  confiderably  greater  than 
the  Light  tending  to  the  other  End.  And  fo  the  trae  Caufe  of  the  Lei^th 
IW.  f  $oti.^  of  that  Im^  was  dctedcd  to  be  no  other>  than  that  U^  is  not  fimilar  or 
homogenial,  but  confifh  of  difform  Roj/Sj  fime  rf  'ii^hich  are  mote  re^'armUa 
than  others  5  fo  that  without  any  Diflference  in  their  Incidence  on  the  fime 
Medium,  fome  fhall  be  more  refraHed  than  others  i  and  thei^ore  that,  ac- 
cordii^  to  their  particular  JDemes  of  RefrangsMUjy  thsy  were  tranfinitted 
through  the  Prifin  to  divers  Psats  of  the  oppofite  WaU* 

I  (haB 
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1  (hftB  now  proceed  to  acquaint  you  with  another  more  notable  IXfrnrntj 
in  its  Kays,  wherein  the  Origin  of  Colours  is  luifolded :  Concerning  which 
I  (faall  lay  down  the  Doftrine  firft  i  and  then,  Ibtits^  Examination,  give  you 
'lan  Inftance  or  two  of  the  Experiments,  as  a  Specimen^pf  the  reft. 

The  Doftrine  you  wiD  find  comprehended  and  illuflrated  in  the  follow- 
ing I^opofitions*  /  ;, 

I.  As  the  Rays  of  Light  differ  in  D^rees  of  Refrangibility,  fb  diey  alfo 
dsSkr  in  their  Diipofition  to  exhibit  this  or  that  particular  Colour.  Colours 
arc  not  Qualifications  of  Light,  dmved  from  Refraftions,  or  Refiedions  of  * 
natural  Bodies  (as  *tis  generally  believed)  but  original  and  connate  Properties, 
which  in  divers  Rays  are  divers.  Some  Rays  are  difpofed  to  exhibit  a  Red 
Cobur,  and  no  other ;  fomc  a  Yellow,  and  no  other;  fome  a  Green,  and  no 
other;  and  fb  of  the  reft.  Nor  are  there  only  Rays  proper  and  particular  to 
the  more  eminent  Colours,  but  even  to  all  their  intermeaiate  Gradations.  ^ 

a.  To  the  fame  D^rce  of  Refrangibility  ever  belongs  the  fame  CcJour, 
imd  to  the  fame  Colour  ever  betongs  the  fame  Degree  of  Refrangibility.  The 
Icaft  refrangiUe  Rays  are  all  difpoled  to  exhibit  a  Red  Colour  ;  and  contrari- 
•ly,  thofe  Rays  which  are  difoofed  to  exhibit  a  Red  Colour,  are  all  the  leaft 
^refrangible  :  ^  the  moft  refrangible  Ravs  are  all  difpofed  to  exhibit  a  deep 
Videt  Colour ;  and  contrarily,  thofe  which  are  apt  to  exhibit  fuch  a  Violet 
<x)tour,  are  all  the  moft  refrangible  :  And  fb  to  all  the  intermediate  Colours 
in  a  continued  Series  befong  intermediate  Degrees  of  Refrangibility.  And 
this  Analogy  betwixt  Colours  and  Refrangibmty  is  very  precife  and  fbrid; 
the  Rays  ^ways  either  exaftly  agreeing  m  botn,  or  proportionally  difegree- 
ing  in  both. 

5.  The  Species  of  Colour,  and  D^ee  of  Refrangibility  proper  to  any 
particular  Sort  of  Rays,  is  not  mutable  by  Refradion,  nor  by  Refledionfrom 
-natural  Bodies,  nor  by  any  other  Caufe  that  I  could  yet  obferve.  When  any 
one  Sort  of  Rays  hath  been  well  parted  fix)m  thofe  of  other  Kinds,  it  hatn 
afterwards  obfHmtely  retained  its  Colour,  notwithfhnding  my  utmoft  Endea- 
vours to  change  it.  I  have  reftafted  it  with  Prifms,  and  reflefted  it  with 
Bodies*  which  in  Day-light  were  of  other  Colours ;  I  Iiave  intercepted  it 
with  the  coloured  Film  of  Air,  interceeding  two  comprefTed  Plates  ot  Glafs, 
tranlinitted  it  through  coloured  Mediums,  and  through  Mediums  irradiated 
with  other  Sorts  of^Rays,  and  diverfly  terminated  it,  and  yet  could  never 
produce  any  new  Cotour  out  of  it.  It  would  by  contrading  or  dilating 
become  nxwe  brisk,  or  faint,  and  by  the  Lofs  of  many  Rays,  in  fome  Cafes 
very  ohfcure  and  dark ;  but  I  could  never  fee  it  changed  in  Specie. 

4^  Yet  feeming  Tradinutations  of  Colours  may  be  made,  where  there  is  any 
Mixture  of  divers  Sorts  of  Rays :  For  in  fuch  Mixtures,  the  component  Co^ 
lours  aroear  not ;  but,  by  their  mutual  allaying  each  other,  conftitute  a  mid- 
ling  Colour.  And  therefore,  if  by  Reftaftion,  or  any  other  of  the  aforefaid 
Caufes,  the  diflfoim  Rays,  latent  in  fuch  a  Mixture,  be  feparated,  there  ftiall 
emerge  Coteurs  different  from  the  Colour  of  the  Compofiaon.  Which  Co- 
loun  are  not  new  generated,  but  only  made  apparent  by  being  parted ;  for 
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if  they  be  again  intirdy  nux*cl  and  blended  tc^cthcr,  Acy  will  ^jfia  compofe 
that  Colour,  which  they  did  before  Separation*  And  for  the  lame  RjndRxiy 
Tranlinutations  made  by  the  convening  of  divers  Colours  are  not  real ;  for 
when  the  difform  Rays  are  again  fevered>  they  will  exhibit  the  ve^  boot 
Coburs  which  they  did  before  they  enter'd  the  Compofition;  as  yon  fee  Bhie 
and  YeBow  Powden,  when  fmely  mix'd,  appear  to  the  naked  Eye>  GrceOf 
and  yet  the  Colours  of  the  component  Coipufcles  are  not  thweby  rcaDy 
tranimuted,  but  only  blended.  For  when  viewed  with  a  good  Microlcop^ 
they  fHll  appear  Blue  and  YeSow  interiperfedly. 

5.  There  are  therefore  two  forts  of  Colours.  The  one  Odginal  and  Sim- 
ple ;  the  other  compounded  of  thefe-  Thje  original  or  prtnp^  Colours  ate^ 
Red,  Yellow^  Green,  Blue,  and  a  Viokt-Puipk,  to^sther  with  Omigh 
Indices  and  an  indefinite  Variety  of  intermediate  GnKwbns. 

tf.  The  fame  Coburs  in  Specie  with  thefe  primary  Ones,  may  be  aUb  pro- 
duced by  Conmofition.  For  alVlixture  of  Yeljlow  and  Bbe  makes  Green ; 
of  Red  and  Yelbw  makes  Orange ;  of  Orange  and  Yelbwifli  Green  makes 
Yellow.  And  in  goieral,  if  any  two  Cdours  be  mix'd)  which  in  the  Series 
of  thofe  generated  bv  the  Prifm  are  not  too  for  diflstfit  one  fixxn  aoother» 
they  by  meir  mutual  Alby  compound  that  Cobur,  whidi  in  the  ^  Series 
appeareth  in  the  Midway  between  them.  But  thofe  which  are  fkuated  at  too 
^t  a  Difbnce,  do  not  fo.  Orange  and  Indico  produce  not  the  intermedkut 
Green^  nor  Scarlet  and  Green  the  intermediate  Yelbw. 

7.  Butthemoflfiirpri^ingatKlwonderfidCompofiti(mwasthatofWhi£&» 
nefs.  There  is  no  one  fort  of  Rays  which  alone  can  exhibit  this.  11$  ever 
compounded  ;  and  to  its  Compoiition,  are  requifite  all  the  aforefidd  pdmarv 
Colours,  mix'd  in  a  due  Proportion.  I  have  often  with  Admiration  hAddr 
that  all  the  Colours  of  the  Priiin  being  made  to  converge,  and  thereby  to  be 
again  mix'd,  as  they  were  in  the  Light  before  it  was  incicknt  ixpcm  thePrifio^ 
reproduced  tight,  intirely  and  perftdly  White,  and  not  at  all  lenfiUy  difew 
ing^from  a  direft  Light  of  the  Sun,  unlefi  when  the  Glafles,  I  ufed,  were  not 
fufficiently  clear;  for  th^  they  would  a  little  incline  it  to  their  Cobir. 

y.  Hence  therefore  it  comes  to  pafs,  that  Whitenefi  is  th^  ufiial  Colour  of 
Light;  for  Light  is  a  confufed  Aggr^ate  of  Rays  indued  with  dl  fi>rt5  of 
Colours,  as  they  were  promifcuouify  3uted  from  the  varioijs  Parts  of  huzu^ 
nous  Bodies.  And  oi  fuch  a  confiifed  Aggjteg9tCy  as  I  £dd>  is  geneeated 
Whitenefi,  if  there  be  a  due  Proporrion  of  the  Ingredieats ;  but  if  any  one 
Bredominate,  the  Lbht  muft  incline  to  that  Colour ;  as*  it  happens  in  the 
blue  Flame  of  BrinoJbne ;  the  yellpw  Fhme  6f  a  Candle  ;  and  die  vaQous 
Colours  of  the  Fixed  Stars. 

p.  Thefe  thin^  cbnfidered,  th^  manner  how  Colours  are  produced  by  the 
Prifin  is  evident.  For^  of  the  Rays,  conftituting  the  incident  Light,  fince 
^tiofe  which  differ  in  Cobur  ^xipCMtionally  difier  ia  Bjefhpgibilitv,  they  by 
their  unequal  Refhdions  mull  be  fevered  and  difpoiedinto  an  obbng  Fonn 
in  an  orderly  Succeflion,  from  the  leafl  refraded  Scarify  to  the  mofi  refiac* 
ted  Vipkt*  And  for  the  fam?  Rjeafon  it  i?,  that  Obj^  when  looked  upoa 
thro*  a  Prifin,  appear  coloured.    For  the  diflform  R^ySf^efev^k  ^i°^«^* 
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^tftaAioQ^  are  made  to  diverge  wmrds  (everat  Pms^  of  tb^  Xstbut,  and 
ihere  €Xfre&  the  Images  of  things  cofeived^  a^in  the  femiar  Cafe  they  did 
the  Sim's  hnagt  upon  a  Wall*  And  by  this  InequaKty  of  Refh^on^  they 
become  not  01^  coloumU  but  alfo  very  confufed  and  indiftio6^. 

10.  Why  the  Cobui5<^  the  Rainbc^  appear  in  ^Bti^I>rops  of  Rainy  k 
aUbfiomhmce  evident.  For  tho^  Dk^  which  refiaA  the  Rays^,  dii^^ 
to  appear  Puipky  in  greateftQiantity  to  the^edacer's  Eye^  reRsA  theRars 
of  other  ferts  fb  much  kis,  as  to  make  them  pa6  befide  it;  and  fuch  are  tne 
Drops  on  the  Iniide  of  the  primary  Bow^  and  on  the  Outdfide  of  the  foon- 
duy  or  exterior  One.  So  tnofe  Drops,  which  refrai^  in  greateft  Plenty  the 
Rayst  2fit  to  appear  Red,  toward  the  Spedator's  Eye,  redraft  thofe  of  other 
fixrts  fb  much  more,  as  to  make  them  pattbefide  it;  and  fuch  are  the  Drops  on 
the  exterior  Part  of  the  primary,  andimeriourPartof  thefecondaryBow. 

1 1.  The  odd  Phsnooiena  of  an  Infufion  of  L^mm  Mfbrkic$mh  Leaf- 
Gold,  Fra^nents  of  coknued  GbTs,  and  ibme  other  tran^arendy  ccdouied 
Bodies,  appearing  in  one  Pofition  c^  one  Cobur,  and  of  anodier  m  another^ 
are  on  thefe  Grounds  no  longer  Riddles.  For  thofe  are  SubAaiKes  apt  to  re-^ 
fleftoneibrtof  Light,  and  trai^fmitano^;  as  may  be  ften  in  a  danRoom^- 
by  ilhiminating  them  with  fimikr  or  uncompounded  Ljght.^  For  then  they 
appear  c£  that  Cdour  only,  with  which  they  are  SQuminated;  but  yet  in  one 
Pofirion  more  vivid  and  huninous  than  in  anpdier,  accordingly  as  they  are 
dUpofed  more  or  lefi  to  reSed  or  tranfeHt  the  incident  Cc^ur. 

i2.  Vwm  hence  aK>  is  maniftft  the  Reafon  of  an  une3q)efted  Esq^eriment, 
which  Mr.  JHb^  ibmewhere  in  lus  Aikrom^y  rdaies  to  have  made  with 
two  Wedge-like  tranfcareat  Veffeb,  filled  tleone  with  a  Red,  the  other  with 
a Bhie Liquor:  namely,  that thoi^ thqr were fa^eralfy^ tnoi^^ 
yet  both  tether  became  opake ;  for  if  one  tranfinitted  only  Red^  and  the 
cchcr  only  Blue,  qo  Rays  could  p^  through  both. 

13.  I  mi^  add  nmre  Infbnces  of  this  Nature,  but  I  fh^  conclude  widi^ 
this  eeneral  One.  That  the  Coteurs  of  all  natural  Bodies  have  no  other  Ori- 
gin tnan  is,  that  they  are  varioufly  qualified,  to  refleA  one  fort  of  Light  in 
greater  plenty  than  another.    And  this  I  have  experimented  in  a  dark  Koom, . 
hy  illuminating  thofe  Bodies  with  uncompounded  Light  of  divers  Colours. 
Rw  by  that  means  any  Body  may  be  made  to  appear  of  any  Coteur..    They 
have  there  no  appropriatt  Cdour,  but  ever  appear  of  the  Cobur  of  the  Ligm: 
caft  upon  them,  but  yet  with  this  Difference,  that  they  arc  mofl:  brisk  and: 
vivid  in  the  Light  of  their  own  Day-light  Colour.    Minium  appcareth  there 
of  any  Cokxir  ux^fferendy,  with  wnich  it  is  iHuflrated,  but  yet  rnofl  luminous 
inRed;  and  foBifeappeareth  indifferently  of  ^y  Cobur,  with  which  its  ilhi* 
fim^  but  yet  mofl  luminous  in  Blue:  and  therefore  Minium  refle&eth  Rays 
«f  any  Cobur,  but  mofl  copioufly  thofe  endowed  widbRed,  and^confiquent— 
ly  when  iBufh-ated  with  Day-light  5  that  is,  withallfbrtsof  Rayspromifhioufly 
blended,  thofequabfied  with  Red  fh^  abound  mofl  in  the  refleaed  Lights  and^ 
by  their  Prevalence  caufe  it  to  appear  of  that  Cobur.  And  for  die  lame  Reafbn  ^ 
Bi£^  rtSt&ik^  Blue  moft  copiouf^^  fhaH-appear  Bbe  hy  theEx^efi'of  thofe 
Raytiaitfrrefleaed*L%htrandthclikeofotferBo^     AndthatAisisthem—     GoOqIc 
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tire  and  adequate  Caufe  of  their  ColouiS)  is  immftfl:)  beeaoTe  they  lurve  o5 
Power  to  cmnge  or  alter  the  Coloius  of  any  fort  of  Rays  incidettt  sporty  but 
put  on  all  Coburs  indifferently,  with  whicn  they  are  enlightned. 

Thefe  things  being  fo,  it  can  be  no  tanjger  difputed,  whether  there  be  Ok 
lours  in  the  Dark,  or  whether  they  be  tne  Qualities  of  the  Objefts  we  fcCf 
no  nor  perhaps,  whether  Light  be  a  Body.  For,  fince  Cdoors  are  the  Q}ia- 
.  lities  of  Light,  havipg  its  Rjays  for  their  intire  and  ioimediate  Sabjeft,  how 
can  we  think  thofe  Rays  Qualities  alfo,  unlefs  one  Qjiality  may  be  the  Subjeft 
of,  and  fuftain  another;  which>  in  e^^d,  is  to  call  it  Subftamre.  We  ihould 
not  know  Bodies  for  Subftances,  were  it  not  for  their  fenfible  Qualities;  and 
the  Principal  of  thofe  being  now  found  <lue  to  fomething  elfe,  we  have  as 
^'good  Rjeaibn  to  believe  that  to  be  ^  Subftance  aUb» 

Beiides,  Who  ever  thoiight  any  C^iality  to  be  a  heterc^enoous  Ara^^ate, 
^uch  as  Light  is  difcovered  to  be  ?  But  to  determine  more  ablblutay,  what 
Light  is,  ^er  what  Manner  refiafted,  and  by  wliat  Modes  or  Adions  k 
prciuceth  in  our  Minds  the  Phantafins  of  Colours,  is  not  fo  eafy :  -And  I 
ihall  not  mingk'Conjedures  with  Certainties. 

Re|v^iewing  what>Ihave  writteq,  I  fee  theDifcourfe  itfelf  will  lead  to  divers 
Experiments  fufficient  for  its  Examination :  And  therefore  I  (haD  not  trouble 
,you  further  than  to  dcfcribe  one  of  thofe  which  I  have  already  infinuated. 

In  a  darkned  Room  make  a  Hole  in  the  Shut  of  a  Window,  whofe  Dia- 
meter may  conveniently  be  about  a  third  Part  of  an  Inch,  to  admit  a  conv&- 
nient  (Quantify  of  the  Sun's  Light :  And  there  place  ackar  and  cok>urie(s  Prilm, 
to  rcfnd  the  entring  Light  towards  the  further  part  of  the  Room;  which,  as  I 
faid,  will  thereby  be  diffufed  into  an  oblong  coloured  Imager  Then  place  a 
Lens  of  about  z  Foot  Radius  (fuppofe  a  broad  Objeft-Glafs  of  a  three  Foot 
Tdefcope)  at  tneDifhnce  of  dxjut  4  or  5  Foot  from  thence,  tlm>ugh  which 
all  thofe  Colours  may  at  once  be  tranfinitted,  and  noade  by  its  Remdion  to 
xonvene*  at  41,  further  JJiftance  of  about  10  or  1 2  Feet.  If  at  that  Difbnce 
you  intercq)t  thisLi^t  with  aShect  of  white  Paper,  you  will  fee  theCokiurs 
converted  into  Whitenefs  again  by  being  mingled.  But  it  is  requifite  that  the 
Prifm  and  Lens  be  placed  fleddy,  and  that  the  Paper,  on  which  the  Cokxns 
are  caft,  be  moved  to  and  fro;  for  by  fuch  Motion  you  will  not  only  find  at 
what  Diftance  the  Whitenels  is  moft  perfeft,  but  aHb  fee  how  the  Odours 
.gradually  convene  and  vanifh  into  Whitenefs;  and  afterwards,  havii^  crofled 
.one  another  in  that  Place  where  they  compound  Whitenels,  are  again  diiEp^ 
ted  and  fevered,  and  in  an  inverted  Order  retain  the  fame  Cofoors  which 
they  had  before  they  entred  the  Compofition.  You  nuy  alfo  fee,  that  if 
any  of  the  Colours  at  the  Lens  be  intercepted,  the  Whitenefs  will  be  dianged 
into  the  other  Colours.  And  therefore,  that  the  Compofition  of  Whitenefs 
be  perfed.  Care  mufl  be  taken  that  none  of  the  Cplours  fall  befides  the  Lens. 
'  Tix.  71.  Thus,  in  the  Defign  of  this  Experiment,  ABC  expreffeth  the  Prifoi  fet  end- 

wife  to  fight,  dofe  by  the  Hole  F,  of  the  Window  E  G.  Its  vertical  Angle 
A  C  B  may  conveniently  be  about  60  deg.  M  N  defigneth  the  Lens.  Its 
Breadth  i  J,  or  }  Inches.  S  F,  one  of  the  fbaight  Lines,  in  which  Jffarm 
Rajs  may  be  conceived  to  flow  fucceflivdy  fix>m  tne  Sun.  F  P^  and  F  iU  twoj 
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rf  tbofe  Rays  imeqvially  refiafted,  which  the  Lens  makes  to  converge  towards 
Q^,  and  afer  Decuflation  to  diva^e  again.  And  H  I,  the  Plaper,  at  divers  Di- 
ftances,  on  which  the  Colours  are  projedcd ;  which  in  Q^conftitute  Whitenefs, 
but  areRed  and  YeDow  inR,  r,  and  p,  and  Blue  and  Purple  in  P,  j^,  and  nr. 

If  you  proceed  further  to  try  the  Impoflibility  of  chaining  any  uncom- 
pouBded  Cobur  (which  I  have  aUcrted  in  me  third  and  thirteenth  Propofitions) 
'tis  rcquifite  that  the  Room  be  made  very  dark,  left  any  fcattering  Light,  mix- 
ing with  the  Cobur,  difturb  and  allay  it,  and  render  it  compound,  contrary 
to  the  Defign  of  the  Experiment.  *Tisalforequifite,  thattherebeapofeder 
Separation  of  the  Coburs,  than,  after  the  Manner  above  defcribcd,  can  be  - 
made  by  the  Refradion  of  one  finglc  Prifinj  and  how  to  make  fiich  fiuther 
Separations^  will  fcarce  be  difficult  to  theni  that  confider  the  difcovered  Laws 
oiReftaftions.  But  if  Tryal  ihsdl  be  made  with  Cofours  not  throughly  fepg- 
rated,  there  muft  be  allowed  Changes  proportionable  to  the  Mixture.  Thus  if 
compound  YeUow  Light  M  upon  the  Blue  Bife^  the  Bife  will  not  appear  per- 
feaiy  YeDow,  but  rather  Green ;  becaufe  there  are  in  the  Yellow  Mixture 
many  Rays  endued  with  Green,  and  Green  being.  le&  remote  from  the  ufual 
Blue  Coburof  Bife  than  Yellow,  is  the  more  copioufly  refined  by  it. 

El  like  mamier,  if  any  one  of  the  prifinatick  Ck)burs>  fuppofe  Red,  be  In-* 
tercepted,  on  Defign  to  try  the  afferted  ImpoffibiUty  of  reproducing  that  Co- 
bur  out  of  the  omers  which  are  pretermitted,  'tis^  neceflary^  either  that  the 
Coburs  be  very  well  parted  before  the  Red  be  intercepted^  or  that  tether  * 
with  the  Red>  the  neighbouring  Coburs^  into  which  any  Red  is  iecretly  dif- 
periedr  (that  is,. the  Yellowy  a^  perhaps  Green  too)  be  intercepted;  Or  elfe, . 
that  ADowance  be  made  for  the  emei^ing  offomuchRjed  out  <»  theYdbw- 
Green,  as  may  poffibly  have  been  diflfuied,  and  fcatteringly  blended  in  thofe 
Coburs.  And  if  thde  Things  be  obferved>  the  new  Produ&ion  of  Red,, 
or  any  intoc^ted  Cobur,  wDl  be  ft)und  in^>oiIible. 

H.  I.  To  oomra&  the  Beams  of  the  Sun  withom  thi  Hole  of  the  Window,  tm^  %«n. 
and  to  place  the  Prifm  between  the  Focus  of  the  Lens  and  the  Hole.  mtnu^^^sa 

z.  To  cover  over  both  Ends  of  the  Prifhi  with  Paoer  at  feveral  Difhnces  IJiJ'W^/*' 
from  the  Middle ;  or  with  moveable  Rings,  to  fee  now  that  will  vary  or  N.83.  P-  40^9. 
dividc.theLengtk of  the  Figure.       .  May,AB.id7i. 

2.  To  move  the  Prifin  (o,  as  the  End jliay  turn alxmt,  the  Mid(Be  being  J 
ftcddy.  . 

4.  To  movethePriimby  fhovingit>tiBiirft  the  oneSide,  then  the  MickUe, , 
then  the  other  Side  pad  over  the  Hole,  obfervii^  the  £une  Paral)elifiii» 

1.  I  £ippoie  the  Defi^  of  the  Proptfir  of  thefe  E^cperimcnts  is,  to  have  x>bf$rostUHi  nn 
their  Events  eaqMeffcd,  with  fuch  Ohfervations^  as.may  occur  cohcemir^ them.  ^*'  ^o^^i  h 
Touching  thejkfiy  I  have  obferved,  that  the  fblar  Imsgefidling  on  a  Paper^l^sj.  mo^^« 
phced  at  tne  Focus  of  the  Lens,  was  by  the  interpofedPrifin  drawn  out  in  Length  'May,  An.  U7i— 
proportional  to  the  Prifin's  Refra&ion  or  Difmce  fix>m  that  Focus.    And  the 
chief  Ohfervabk Jiere,  which  I  rem€id)er,  was,  that  the  fhreight  Edges  of  the 
oUcHig  loM^  were  diftinfter  than  they  would.have  been  without  the  Low-  GoOqIp 
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^onfidaring  that  the  Rays  coming  fiom  the  Fhnec  f^iM$%  ate  modi  left 
inclined  one  to  another^  than  thofe  which  come  fiom  the  c^pofite  Pans  of 
thn  Sun's  Disk ;  I  once  tried  an  Emeriment  or  two  with  lier  Light*  And 
topakeitfiifficiently  Arong,  I  fbuod  it  necd&y  to  cdkd  it  firf):  by  a  b^ 
Lmh  and  then  interpoimg  a  Prifin  between  the  Lens  and  its  Focust  at  fucb 
Difhnce  that  aU  the  Li£^  might  pa6tI»owh  die  Pnf^  I  found  the  Fociis» 
which  bdbit  appeared  uke  a  luddPokit)  tooediawnout.intoakag^lendkl 
Line  by  the  Pnfin's  Reftaaioiu 

Concerning  thefecoml  Expeiimetiti  I  have  occafiobaly  obfenred*  that  by 
covering  both  £nd^  of  the  Piifin  with  Paper  at  feveral  Diflances  fiom  die 
Middle^  the  Breadth  of  the  fciaat  Imagie  will  be  iiicreafed  or  diminiflicd  as 
much^  as  is  the  Apertune  of  thePrifin»  without  any  Variation  of  tlttLength: 
Or,  if  the  Aperture  be  alimented  oa  dl  Sides»  theBn^  on  all  Sides  mm  be 
&  much  and  no  more  augmented. 

Of  the  third  Experiment  I  have  occafion  to  (peak  in  my  Anfwer  to  ano- 
ther Perfbn ;  where  you  will  find  die  Efifeds  of  two  Pr^bis>  in  all  ccofs  Po* 
fitions  of  one  to  onothtft  (fefcribed>  But  if  one  PrUin  alone  be  turned  »- 
bout,  the  coloured  Im^  wiU  only  be  tranflated  from  Place  to  Plac^  de- 
fcribing  i  Circle^  or  fome  other  corack  Seftion  on  the  Wall,  on  which  it  is 
projedfaMl)  without  fiifiermg  any  Alteration  m  its  Shapes  unlds  fiich  as  may 
ariie  from  the  Obliquity  of  die  Wall,  or  cafiial  Change  of  the  Prifin's  OUt* 
quity  to  the  Sun*s  Rays* 

The  Efi^  of  die  fbttrth  Experiment  I  have  already  infinuated,  telHng 
you  that  Light  ptffing  throi^h  Pan^  of  the  Prifin  ^  diveis  Thidmelles>  did 
fliU  exhibit  the  fame  Pbonomena. 

th9(hmmiw9         ^^'*  I  caniic>t  diink  it  effedual  forddternilnii^  Truth,  to  Examine  ^ 

MttbUrfixs^  tal  Ways  by  which  Phasndmena  may  be  explained,  unlefs  where  there  cm  be 

^%%^  ^f^rkaBom^  You  know,  die  proper  Mediod 

Newton.H.gK«  for  enquking  after  'At  Prcqierdes  of  Things,  is  to  deduce  them  fr6m  Exj^ 

5ui?^i^7x.  ^™^^^*    ^^^  ^  told  YOu>  that  the  71!w7  which  I  propounded,  was  cvin* 

•  ced  to  ih^  not  by  inferring  *tis  thms^  htcanfi  'tis  not  othervrifi ;  that  is,  not 

by  deducing  it  oidy  from  a  Confntadoh  of  ccmtrary  Suppodtions,  box  by 

deriving  it  fiom  Experiments  concluding  pofidvdy  tod  direSly.    1  'he  Way 

dieitforetoektoiineitis^  byconfidering.  Whether  the  Experimenes  which  I 

propound  do  prove  thofe  Parts  of  the  Thecrj  tQ  which  they  are  applied,  or  b^ 

prGiecitting  other  Experiments  which  the  TTmn  mxy  fuggefl  nx  its  ExaoiK 

narion?  And  this  I  woidd  have  done  in  a  due  Method;  the  Laws  (^  Refrac* 

non  being  thoroughly  enquired  into  and  determined,  before  the  Nature  of 

CcAnus  be  xalkm  mto  Confidmtttion.    It  ndiy  not  be  ahnfi  to  proceti  ac* 

cordifigto  the  Series  of  tfaefe  Qiericsi  which  I  eould  wifh  vrere  determined 

hy  the  Event  of  proper  Ei^^erimlsms,  dechred  t^  thbfi  that  may  have  die 

Curiofity  to  examme  them. 

r.  Whether  Ai^  that  ait  aHbs  incident  on  die  fame  Medimm  hare  m^ 
€f$d  Rffr^Bkm?  Atldhow  greK  are  the  Imqikibki  of  dieir  Refradidns  at 
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Aether  it  be  that  the  fame  Ray  is  ever  Refiaded  according  to  the  fime  II0- 
Twof  the  Sines  of  Incidence  and  Reftaftion;  and  divers  Rays,  according  to 
tiivers  Ratio's;  or  that  the  Reftaftion  of  each  Ray  is  greateror  k&without 
-my  certain  Ruk?  That  is,  whether  each  Ray  have  a  certain  dq^  of  R^ 
fraMibility,  according  to  which  its  Refraftion  is  performed ;  or  is  Refiaded 
« wit£>ut  tnat  Regularity  ? 

5.  Whether  XajfSy  which  are  endued  with  particular  d^rees  of  RefrOf^i^ 
Utjy  when  they  are  by  any  means  feparated,  have  particular  OJcttrs  cwipmlf 
^kifi^ng  to  rhem;  viz..  the  kaft  Refrangible,  Scarlet;  the  moil  Refrangible^ 
deepViokt;  the  middle,  Sea-Green;  ^  others,  other  Colours?  And  on 
^theccKitrary? 

4*  Whether  the  Colottr  of  any  fort  of  R^  s^an  may  be  changed  by 
iRtfr^ikioni 

5.  Whether  C»&*r/  by  coaleTcing  do  really  Changi  one  another  to  ptoduce 
•a  New  Colowr^  or  produce  it  by  Mixing  only  ? 

».  Whether  4  a$te  Mixture  ef  Rajs,  indued  with  all  variety  of  Colours,  pro- 
educes  Light  perfedly  tiki  that  of  the  Sm^  and  which  hath  aD  the  lame  proper* 
*ties,  and  exhibits  the  fone  Ph«n(Mncna? 

7.  Whetlier  the  Ommtetst  Colours  of  each  Mixture  be  really  0jmged;  or  be 
only  Seoaratedy  when  from  that  Mixture  various  Colours  are  procticed  again 
byRemdtion? 

8.  Whether  there  be  any  other  Colom  produced  by  RefraEiion  than  (iich,  as 
^ught  to  refult  from  the  O>lotirs  belonging  to  the  ebverJJj  RefroftgihU  R^Sp  by 
their  being  feparated  or  mbced  by  that  ReJraSlion? 

To  determine  by  Experiments  thefe  and  fuch  like  Qiieries,  which  involve 
the  propounded  Tneory,  feems  the  mofl  proper  and  direft  wav  to  a  Condu- 
fion.  And  therefore  I  could  wiih  all  Objedions  were  fufpended,  taken  from 
liypothrfes  or  any  other  Heads  than  thefe  two;  Of  {hewing  the  infufficiency 
•ofJExperiments  to  determine  thefe  Queries,  or  prove  any  other  parts  of  my  The- 
ory, oy  affigning  the  flaws  and  defe<5b  in  my  Condufions  drawn  from  them ; 
or  of  producing  other  Experiments  which  diredly  contradid  me,  if  any  fuch 
may  feem  to  occur.  For  if  the  Experiments,  wnich  I  urge,  be  Defedive,  it 
cannot  be  difficult  to  fliew  the  Ddfeds;  but  if  Valid,  then  by  proving  the 
Theory,  they  mufl  render  all  Objedions  Invalid. 

IV.  I.  IftaBCtamextraordinariaHypothefis,qu2Dioptric«fiindamentaevcr-  fj^^^^^' 
tit,praxefque  liad^nus  infKtutas  inutUes  reddit,  tota  nititur  iUo  Experimento  Prif^  r*  ^\  r.  P.  " 
tnatis  Cryflallini,  ubi  Radii  per  foramen  fcntdrx  intra  obfcurum  Cubiculum  ^^^^v^^^"*  g^ 
in^^,  ac  debde  in  Parietem  impadi,  aut  in  charta  recepti,  non  in  rotun-  p^l^'. 
dum  conformati,  ut  CLNiewtonoj  adR^ulasRefradionum  receptas,attendenti,  J"*^-  ^^'  i^7*« 
expedandum  videbatur,  fed  inOblongam  figuram  extenH  apparuerunt :  Unde 
condufir,  Oblongam  ejufmodi  figuram  ex  eo  efle,  quod  noonulli  Radij  minuSf 
ixmnulli  magis  Rcfringerentur. 

Sed  mihi  quidem  videtur  juxta  connnunes  &  receptas  Dioptrical  L^es  figu- 
ram iDam,  non  Rotundam,  fed  Obkxigam  effe  oportere.    Cum  enim  g^^i^  bv  GoOqIc 
Vol  L  T  ^ex     ^  o 
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ex  oppofitls  difci  Solaris  partibus  procedentes,  variam  haheant  in  ipfo  traoHm 
Prifmatis  Inclinarionem,  varie  quoque  Refringidebent;  ut  cum  unorum  In» 
clinatio  50  faltem  minutis  major  fit  Inclinatione  aliorum,  major  quoque  cva- 
dat  illorum  Rcfraftio. 

Igitur  Radii  oppofiti,  ex  ^tera  fuperficie  Prifinatis  Emergences  magis  Di- 
^rgunt  &  Divaricantur,  quam  fi  nuUatenus,  aut  faltem  aequaliter,  omnes 
^In^adi  procefliflent.  Refradio  autem  ifta  Radiorum  fit  folummodo  verfuseas. 
partes  quae  fingi  poffunt  in  planis  ad  Axem  Prifinatis  redis ;.  nulla  autem  Re-  > 
fradioois  insquajitas  contingit  verfiis  eas  partes^  qus  imelligimtur  in  planis 
Axi  parallelis,'  ut  facile  demonftrari  poteft :  Superficies  enim  dux  Priumtis 
cenferi  poflunt  inter  fe  Parallete^  ratione  Habita  ad  Inclinationem  Axis,  cum 
fingulae  ipfi  Axi  Parallels  fint.  Refi-adio  autem  per  duas  Parallelas  pknas 
^pccficies  nulla  computatur^  quia  quantum  ^  prima  luperficie  Radius  in  unam 
partem  torquetur,  tantum  ab  altera  in  oppofitam  partem  detorquetur.  Igi- 
tur cum  Radii  Sokes  h  fi^ramine  per  Priima  tranunifii  ad  latera  quidem  non 
fi-angantur,  procedunt  ulterius,  permde  ac  -fi  nulla  Prifinatis  fiiperficies  obfti- 
tiflet,  (habita,  inquam,  ratione  folumad  lateralem  illamDivaricationem;)  at 
vero  cum  ijdem  Radii  ad  fiipcriores  feu  inferiores  partes,  alij  quidem  magis 
alij  vero  minus,  utpote  injcqualiter  Inclinati,  Infringantur;  necefle  eft  eosma- . 
gis  inter  fe  Divaricari,  adeoque  &  in  Lon^iorem  Fig;uram  extendi. 

Quin  fi  Calculus  rite  obeatur;  ut  Radii  laterales  mventi  funt  ^  CH  N(wt9Pta^ 
in  ea  latitudine  qus  fubtendit  Arcum  ;  i  •  min.  qui  Afcus  relpondet  Diametro 
Solis;  ita  nuUusdubito,  quin  ilia  inventa  quoque  Altitudo  Imaginis  qus  %  gr» 
&  Ap  min.  fubtendit>  fit  ilia  ipfa  qus  eidem  Diametro  Solis  pofi  insqu&i 
Reniactiones  in  ilto  ipfb  cafu  relpondeat.. 
F'/.  71.  Et  rcvera,  pofito  Prifmate  ABC,  cujus  Angulus  A  fit  tfo  gr. Radio  D E> 

qui  facial  cum  perpendiculari  £H>  An^ulum  ;o  grad.  invemo  ilium,  dum 
Emergit  per  FG,  fiicere cum  perperidiomri  FI  Angulumytf gr. zz  min.  At 
vero  pofito  alio  Radio  //E>  qui  cum  perpendiculari  E  H>faciat  Angulum  zp  gr» 
30  min^  invenio  iHum,  dum  Emer^t  per  fg^  facere  cum  perpendiculari /i^. 
Angulum  78  grK4  J  min.  Unde  ifti  duo  Rami  D  E,  4[E>qui  procedere  fuppo- 
nuntur  ex  oppofitis  partibus  difd  Solaris,  fiiciuntque  inter  fe  Angulum  50 
min.  ijdem  dum  Emergunt  per  Lineas  F^,  //,  ita  Diveigunt  ut  conftituant 
Angulum  inter  fe  z  gr.  z;  min.  Quod  fi  auo  alii  Radii  aifumerentur  raws 
•ccolentes  ad  perpendicularem  E  H,  (v.  g.  qui  cum  cadem  perpendiculari  fa- 
cerent,  unus  quidem  Angulum>  zp  gr.  3  o  min..alter  vero,  zp  gr.  o  min.)  tunc 
ijdem  Radij  emergentes  magis  adhuc  Divergerent,  conftituerentque  Angulum 
majorem  etiam  aUquando  phis  quam  trium  Graduum.^  Et  prsterea  augetur 
ulterius  ifta  intercajido  Remctorum  Radiorum  ex  eo,  quod  diio  Radii  D  E> 
i/£,  concurrentes  in  E,  iUidT^cipiunt  Divaricari^  atque  impingunt  in  duo 
puncta  disjuncta  alterius  fiiperficiei,  nempe  in  F  &  in  /  Quapropter  noa 
ilifficit  ab  obeundum  rite  Cakulum,  &  Longitudine  Imaginis  impaaas  in 
chartam  fubtrahere  magmtudinem  Foraminis  Feneftrx ;  quandoquidem  etiam 
pofito  Foramine  Indivifibili  E^.  adhuc  ficret  aliud  vekiti  Foramen  Latum  in 
alia  fuperfide^  nempe  Vf^ 
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Qpod  ctiam  vocat  ExpertmentHm  Othcu^  mihi  quidem  videtur  quadrarc 
cum  vulgaribus  &  receptis  Refraftionum  Regulis.  Nam,  ut  modo  oftendi. 
Radii  Solares  qui  accecfentes  &  Conyergentes  laciunt  Angulum  j  o  min.  Egrc- 
dientes  deimle  etiam  poft  Indivifibik  Foramen,  Divergunt  in  Angulum  c&o- 
rum  &  trium  Graduum.  Qjiapropter  nop  mirum,  fi  ifti  Radii,  {igiUatim  im- 
pingentes  in  akerum  Pri&ui,  perexiguo  item  apertum  Fonunine,  inxqualiter 
Inffingantur,  cum  fit  inxc|uali$  ilbrum  Inclinatio*  Neque  refcrr,  quod  ifti 
Radii  attollantur  aut  deprunantur  per  converfionem  primi  Prifmatis,  manentc 
immoto  fecundo  Prifinate,  (quod  tamcn  in  omni  cafu  fieri  non  poteft)  yd 
quod  manente  primo  Immobili,  Secundum  moveatur,  ut  fucceflive  Radios 
Coloratos  totius  Imaginis  cxdpiat,  &  oer  proprium  Foramen  tranfmittat ;  utro- 
libet  cnim  modo  neceffe  eft  Radios  iUos  extremos,  hoc  eft,  Rubrum  &  Vio- 
laceum,  inciderc  in  fecimdum  Prifina  fub  inaequali  Angulo,  adeoque  corun- 
dum Refradioncm  efle  inaequakm,  ut  Violaceorum  fit  majon 

Cum  igitur  manifefta  cauia  appareat  Obtongx  ejufinodi  Figurae  Radiorum> 
aufequeukecipfanaturaRefraftionisoriatur;  non  videtur  peceffc  recurrerc 
ad  aliam  Hypotuefin^  aut  admittere  diver£im  illam  Radiorum  Frangibili* 
tatem. 

Qiiod  deinde  excogitavit  de  Colcrihmy  illud  quidem  egr^ie  confequitur  ex 
praecedente  Hypotheh;  veruntamen  nonnullas  &  ipfpm  patitur  ditocukates. 
Nam  quod  ait,  nullum  Colorem,  fed  potius  Candorem  apparere,  ubi  omnes 
"omnium  Cdorum  Radii  jMX)mifcue  comimduntur,  id  vero  non  videtur  con* 
forme  omnibus  Phamomenis.  CertequatVariationescemuntur  inpermifldo- 
ne  diverforum  corporum,  diverfis  Coloribus  imbutonun,  esdem  omnino  ob- 
fervantur  in  permiftione  diverforum  Radiorum  diverfis  item  Coloribus  imbu- 
'  torum :  Atque  optime  ipfe  advertir,  quod  quemadmodum  ex  Flavo  &  C3Bru«* 
4eo  corpore  exfurgit  Vlridis  Color;  ita  ex  Flavo  &  Ca^ruleo  Radio  Viridis 
item  Color  eflicitur.  Quare  fi  omnes  omnium  Colorum  Radii  fimul  confim- 
dcrentur,  necefle  eflet  in  ifta  Hypothcfi,  ut  ille  Color  appareret,  qui  reveraap- 
paret  in  permiftione  onmium  Pig^entorum.  Atqui  fi  ifta,  hoc  eft,  Rubrum 
fimul  &  Flavum  una  cum  Caeruleo  &  Puipureo  alufaue  omnibus,  fi  quae  fint, 
conterantur  &  corrfundantiu*,  non  jam  Candidus,  fedObfcurus  &  Satur  Cobr 
exfurget.  Ergo  fimilis  Color  appareret  in  Lumine  Ordinario,  quod  conftarct 
ex  aggregatione  omnium  Cobrum. 

Praetcrea  nihil  primo  afpedu  magis  In^bfum  magilque  aptuni  videtur, 
quam  quod  ait  Circa  Experimentum  AcutifSmi  Hooku^  quo  duo  diverfi 
Liquores,  quorum  aker  Rubeus,  alter  Cxruleus,  uterque  figiBatira  Pelluci- 
dus,  fimul  permixti,  Opaci  evadunt.  Id  autem  ait  Clariffimus  Nmnonm  ex 
eo  oriri,  quod  unus  Liquor  fdos  Rubeos  natus  fit  tranfinittere,  alter  ve^ 
TolosFlavos;  undepermifti  nulfos  tranfinittenc  Hoc,  inquam,  videtur  fta- 
tim  valde  oppofitum ;  mhilominus  tamen  ex  eo  conficeretur,  quod  fimilis  opa- 
citas  fieret  in  permiftione  quorumcunque  Liqu<mim  qui  eflent  diveiH  Cobhs) 
quod  tamen  verum  non  eft. 

z.  Refiadiones  a  diverla  parte  Prifinatis  quantum  poteft  Inaequales  ftatuir,  Anfvata  by 
R.  P.  Pardiesj  cum  umen  eeo  tum  in  Experimentis,  tum  in  Calculo  de  Ex-  ^^  ^« ^**^\/-^rTT/> 
•perimentis iftis inito,  iEquales^idhibtterim.    Si  autem  ABC,  Prifinatis  Se- y^jj.]  Aiw^tL  o 
**  T  X  .  ftio 
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(flio ad  Axem  gus  Perpendicularisy  FL>  &  KG>  Rj£i  duo  ia  x  (medio  Fck 
fig.  73*  raminis)  decuflantesy  &  in  Prifina  iUud  Incidentes  ad  G»  ScL;  (intque  eorum 
RefradiGH,  &Lmj  acdcnuoHI>  SimfL  £t cum Kefradiones ad Lacus 
A  Cy  ^uales  efTe  Rdradionibus  ad  Lams  B  C>  quam  proxime  fuppofuerim; 
ft  AC,  &  BC>  ftatuantur  aKjualia,  fimilis  eritRiidionim  G  H»  &  L  ir^  ad! 
AB,  bafinPrifmatisInclinatio;  adeoque  Ang.CL«i=:  Ai^.CHG,&Ai^^ 
CwL=Ang.CGH.  Quare  etiam  Reftadiones  in  G,  slm,  asquales erunt» 
ut&inL,&H;atqueadcoAng.KGA  =  Anc.»«>B,&Ang.FLA^=:Ang,. 
BHI;  &proindeRefradonun  HI>&m»,eaobneritadinviceminclinatk>ac 
eft  Incidemium  Radiorum  F  L,  &  K  G.  Sit  ergo  Angulus  F  j;  K>  j  o  min.^equa-^ 
lis  nempe  Sokri  Diametro,  tc  erit  Angulus,  quern  Hh Scmny  comprehends,^ 
etiam  30  min.  ii  modo  Ridii  F  L,  &  KG>  squaliter  Refran^iles  ftatuantur» 
At  mini  Expei^ti  prodiit  Angulus  ille  circiter  z  gr.  49  nun.  quem  Radius 
H  I,  extremum  Violac^um  Cobrem,  8cmfh  Caeruleum  exhibens,  conftituere ; 
ac  proinde  Radios  iHo^  diverfimode  Refranpibiles  efre>  five  Refradiones  fecun- 
dum  Difparem  finuUm  Incidentias  &  Refta&ionis  Rationem  peragi  necdiaiia 
concedendum  eft. 

Addit  praeterea  R.  P.  quod  non  fufficit  ad  obeundum  rite  Calcuhun,  ex 
Longitudine  Imaginis  impada  in  Chartam  fubtrahere  magnitudinem  Foiami- 
lusRneftrs;  quandoquiaem  etiam  poHto  Foramine  Inmvifibili>  adhuc  fie* 
ret  aliud  veKiti  Foramen  Latiun  in  pofteriori  fuperficie  Prifinatis.  Mihi  ta« 
men  videtur>  his  non  obftantibus,  quod  Refradiones  Radiorum,  in  anterior! 
aeque  ac  pofteriori  fuperfide  Prifinatis  decuflantium,  ex  adhibitrs  Principiis  oof^ 
fmt  rite  computari.  Sed  fi  res  fecus  eifet  latitudo  hiatus  in  pofteriori  fuperndes 

auod  ad  inftar  Foraminis  eft,  baud  efficeret  errorem  duorum  minutorum  &cun- 
orum;  &  in  rebus  pradicis  non  opera?  pretium  duco  ad  minurias  iftas  attendere*^ 
lUi  infuper  Exferimentoy  quod  Cntcis  vocaveram,  nihil  adveriatur  R.  P,. 
dum  contendit>  insquales  Radiorumu  diverfis  Coloribus  imbutorum,  RefrsK 
diones  ex  Insqualibus  Incidenriis  efledas  fui^e.  Nam  Radiis  pro  duo- 
admodum  parva,  ab  invicem  diftantia,  &  immota  Foramina,  tranieundbus^ 
Incidentia  ill«,  prout  ergo  Experimentum  inftitui,  omnino  iEquales  erant,. 
&  tamen  Refradiones  Kquido  Inacquales.  Sin  ilte  de  Experimentis  nofbis 
dubitet,  ©ro,  ut  Radiorum  diverfis  Coloribus  praeditorum  Refi:adiones  ex  In- 
cidentiis  paribus  menAiret>  &  fentiet  ina^quales  efie.  Si  modus  ille,  quem  ega 
ad  hoc  negotium  adhibui  minus,  placeat  (quo  tamen  nullus  poteft  eue  Lucu* 
kntior,  (facile  eft  dios  excc^are  i  ficut  &  dios  ipfe  baud  paucos  cum  fhida 
expertus  fum. 

Contra  Thewiam  dc  Coloribus  objicitur,  quod  Pulveres  diverforum  Colorum. 
permUli,  non  Candidum  ftdSubobfcuruhi  &  Fufcum  Colorem  exhibent.  Mi- 
ni vero  Albus,  Niger  &  omnes  intermcdii  Pufci,  qui  ab  Albo  &  Nigro  per- 
mtftis  compcni'poluint,  non-  fpecie  Coforis  fed  Quantitate  Luds  tantum  dif^ 
fene  videntur.  Et  cum  in  mifBbne  Pigmcntorum,  finguh  corpufcula  non  ni- 
fi  proprium  Colerem  Refledanr,  adeoque  maxima^  pars  Lucis  incidentis  fup- 

trimatur  &  rerineatur;  Lux  Reflexa  Subobfcura  evadet,  &  quafi  cum  tene- 
ris  permifta,  adto  ut  non  intenfum  Alborem,  fed  quakm  Nigredinis  p«r-^ 
diftio  conficitj  hoc  eft  Fufcum^  exhibere  debeat,.  J\^ 
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•  ObjidtiH'  detnde)  tpiod  ^  Liquoribus  quibufcuaqoediverfi  Colons  in  eodem 
vafc  commiftiS}  asque  ac indiveciis vafjscoQtentiSy  opadtas  oriricld>ec;  quod  »- 
meoyaity  verumnonefle.  Sed  non  video  coniequoitiam.  Nam  plurimi  Liquores 
^^unt  in  fe  in vicem  &  novam  (ibt  mutuo  parcium  contexturam  fecreto  imk^cunt;  > 
imde  Opaci,  Diaphani,  vd  variis  Cobribus^  ex  Cobiibus  penmilooim  nuUomo-  < 
do  oriundis^  prsditi  evadere  poflunt.    £t  hac  de  t:aufa  -Experimenta  hu}ufoodi  : 
minus  apta  femper  exiftiniavi>  a  quibus  conclufiones  dedua  pollint.  Subtfioco  ta*-  - 
men>  quod  ad  noc  Experimentum  requiruntur  Liquores  iaturis  &  inteniis  Co-»- 
kribus  prsditi^  qui  per  paucos  nifi  proprii  Cobris  Radios  tranfinictant ;  quaks 
r^ro  occurrunt>  ut  videbitur  ilhiminandaLiquores  cum  diverfis  Cobribus  PriC- 
matis  in  OUcurato  Cuhicub.    Nam  paud  reperientmv  qui  in  propriis  Cobri* 
bus  (atis  Diaphani  appareanty  iiKpe  alienis  0{xad.    Convenit  prstereat  utad« 
hibid  Cobres  fint  inter  fe  oppofidy  quales  exiftima.fixe  Kubrum  &  Oerule-^ 
urn,  vd  Fbvum  &  Vblaceum>  vel  etiam  Viridem.&  Purpureum  ilium  qui 
Cbccineo  affinis  eft*.    £t  ex.  hujufmodi  Liauoribus  nonnuJli  (quorum  partes 
tingentes  non  con^ediuntur )  fbrtalle  permifti  evadunt  Opadores.  Sed  de  even- 
tu  nihil  fum  fblliatu^  tum  quod  luculentius  eft  Experimentum  in  Liquoribus  - 
feorfim  exiftentibus,  tum  quod  Experimentum  illud  (ficut  &  Iridis9  Tindurs  . 
Nephiirica^f  &  aliorum  Corporum  naturalium  Phenomena)  non  ad  Proban* 
dam  fed  ad  iSuftrandam  tantum  Dodrinam  piopofui. 

Qliod  R.  V^Theariam  noftram  Hjf9thifm  vocat^  amice  hsixoy  (iquidem  ip- - 
S  nondum  conftet.     Sed  alio  tamen  confiUo  propoiuenun)  &  nihil  aliud  . 
omtinere  videtur  quam  proprietates  quaidam  Lucis>  quas  )am  inventas  proba-  - 
re  baud  difficile  exiftimo,  &  quas  fi  non  veras  eiTe  a^overam^  pro  futuli  & 
inani  fpecukdone  mallem  repudiare,  quam  pro  mea  /^rA^agnofcere* 

3*  In  ea  Hypothefij  quam  fufe  explicat  nofter  GrimaldMSy  in  qua  fuf^nitur  Som  fuHbtt 
Lumen  efle  aubftantia  quaedam  rapidiflime  mota,  poflet  fieri  aliqua  diffufio  K?^'par^e& 
Luminis  poft  tranfitum  Foraminis,  &  decuflarionem  Radiorum  ;  Item  in  ea  N.ss*  ^  soir.. 
Ibfothejiy  qua  Lumen  ponitur  jn^^redi  per  certas  quafdam  Materix  Subtilis  J^^y-'^*^  *^7*- 
lindukdones,  ut  explicat  Subtdimmus  Hookgih  pouunt  explicad  Cobres  per 
ccrtzmcfjxiizmdiff^  cput §aL  odUuerA:^ 

RadiarMm  $$ltra  Faramcfh  iffi  Omtagio  ipfaqtte  nmcrut  conrimuitume.    Certe  ^o  ^ 
takm  adhibeo  Hjpothejin  in  Dif&rtatione  de  Aiotu  VfuluUtioms,  qus  eft  SextA  . 
Pars  meornm  MechankorHm;  ut  ponanu  Cobres  iftos  appacences  fieri  ex  (bla . 
ilia  Conununicatbne  Motionis,  qus  ab  Undularionibus  direde  procedentibus 
ad  htera  effund^ur:  Ut  fi^  Radii  intrantes  per  Foramen  4>,  progrediantur     Tig.n^,.^ 
verfus  hj  Undulationes  quidcm  direde  terminarL  deberent  (habendo  radonem 
ad  motum  Redum&  Naturalem)  ad  lineam  redam  dii  oihibminus  tamen, 
piopter  continuitatem  materia?)  fit  aliqua  communicado  commotionis  vedus^ 
Lsuceraf  c,  ubi  tremuh  quaedam  &  cri^>ans  fuccuffio  exdtatur :.  Atqu«  fi  in 
ilb  laterali  cri(patione  confiftere  Cblores  fupponatur>.exiftimo  omnia  Phsno*  . 
snena  Colorum  explicad  pofle>  ut  fiifius  in.ea9  quam  dixi>  diflertatione  expcK  ^ 
iio»    Quibus  item  pofitis  appa^e^  etiam,  cur  ultra  quam  ferat  Radiorum  ipiicK  . 
rum  Divaricatio,  expandi  0>brum  Latitudinem  necefle  fit* 

Circa  Eyferimen$Hm  OrHcky  nequaquam  dubito,  quo  minus  in  fuo  Experi*  - 
memo  talem  fitumadhibuaitx  in  quo  aequalis  Indinatb  fugrit  Radiorum  mei-  .      GoOqIp 
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dentiumj  quandoquidcm  id  ita  i  fe  praefKtum  cxprcfle  aflSrmat.  Verum  id 
non  ego  poteram  conjicere  ex  iis  qux  (uperius  L^eram;  ubi  ponuntur  duo 
exigua  &  maxime  diftantia  Foramina,  &  unum  Primia  propc  primom  Foramen 
quod  eft  in  Feneftra;  per  quod  Prifma  Radii  Colorati  cn^mpentes,  Incidunt 
in  alterumdiftans  Foramen :  Addebaturautem,  quod  ad  hoc,  ut  omncs  illi 
Radii  fiicceflive  Inciderent  in  Secundum  iUudForamen>  convertebaturPrimum 
Prifinafupra  Axem:  'Atqui  hoc  modo  necefle  eft  mutari  Inclinatbncm  Ra- 
diorum,  qui  Incidunt  in  fecundum  Foramen :  Atque  indicavi  egoy  quod 
perinde  fcle  res  haberet,  five  manente  Primo  Prifinate  Immobili,  Secundum 

'Foramen  attollereturaut  deprimeretur,  ut  poflit  fucceflive  Radios  omnes  de- 
pi^  Imaginis  Solaris  excipere;  five  ^  manente  ifto  Secundo  Foramine  Immo- 
bili, Primum  Prifma  converteretur^  ut  ita  eadem  Imago  fitum  mutaret,  atque 
iiT  Foramen  impingere  Secundum  onmes  /ucceflive  partes  poflet.     Sed  alias 

'fiile  dubio  adhibmt  cautioner  Solertiflimus  Nemonus. 

Quae  circa' Colorcs  objeceram,  optime  foluta  exiftimo.    Quod  autem  Theo^ 

•  ri*w  iflam,  appeDarim  Hjfothefin^  id  certe  egp  nullo  adhibito  confiliofeci; 
atque  nomen  ufurpavi  quod  primum  occurrit :  quapropter  velim  ut  ne  per 

•  contemptum  adhibitam  vocem  ejufinodi  exiftimet. 
Unfwirtd  by  Mr.     4*  "^^^  ^"  P*  V^^  ^^^}  variaDiverforum  ^diorum  Refiangibilitate,  poffi- 
Newton.  Uid.  *  bile  fit  explicate  Longitudinem  Cokrum;  puta  ex  Hypothefi  P.  Grimalaiy  per 
A'Jy^Xn.i67z  difi^fio"emLuminis,quod  fupponitur  eflefubftantia  quaBdamrapidifllmemo- 
'  ta ,  vd  ex  Hyyoxh^TiHookji  noftri,  per  diffiifionem  vel  expanfionem  Undula- 
•tionum,  quas  flatuit;in  aetherc  iiiucidis  corporibus  excitatus  quaquaverfum 
propj^ri^  Addo  quod  ex  Hypothefi  CartefioM  potcH  etiam  effingi  confimilis 
dimifio  ccnatus  vel  preflionis  Globulorum,  perinde  ut  in  cxplicauone  Caudx 
Cometaj  fupponitur.  Et  eadem  DifFufio  vel  Expanfio  juxta  aliam  quamvis  Hy- 
pothefin,  in  qua  Lumen  ftatuitur  efle  Vis,  Aftio,  Quditas,  vel  Subftantia  quae- 
libct  i  Luminofis  corporibus  undique  enjifla,  effingi  poteft^ 

Ut  his  refpondeam,  animadvertendum  eft,  quod  Dodrina  ilia,  quam  dc 
Refi^ftione  &:Coloribus  exph'cui,  in  quibufdam  Lucis  proprietatibus  folummo- 
do  conftitit,  negleftis  Hypothefibus  per  quas  proprietates  illae  explicari  de- 
beht.  *Qpam6brem  ab  Hypothefium  contemplatione,  tanquam  improprio  Ar- 
gumcntandi  loco,  hie  abuinendum  efle  cenfui,  &  Vim  Objedionis  abftrahen- 
datp,  ut  plcniorem  &  magis  generalem  refponfionem  accipiat. 

Itaque  per  Lumen  intelligo  quodlibet  Ens  vd  Entis  poteftatem  (five  fit 
Subftantia,  five  quxvis  ejus  Vis,  Aftio,  vel  Qualitas)  quod  a  corpore  lucido 
refta  pergens  aptum  fit  ad  excitandam  Vifionem ;  &  per  Radios  Luminis  in- 
telligo minimas  vel  quaflibet  indefinite  parvas  ejus  partes  quae  ab  invicem  non 
dependent,  qualcs  funt  illi  omnes  Radii,  quos  Lucentia  corpora  vel  fimul  vd 
fijcceffive  fecundum  Reftas  Lineas  emittunt.  Nam  iUae  tum  collateraks 
turn  fiicceflivae  panes  Luminis  funt  independentes ;  fiquidem  unx  abfque 
aliis  intcrcipi  poflint,  &  in  quaflibet  plagiis  feorfim  Reflet  vel  Refringi,  Et 
hoc  piaecognito,  Objeftionis  Vis  omnis  in  eo  fita  erit ;  qviod  Colores  per  ali- 
quam  Luminis  ultra  Foramen  diiFufionem,  quas  non  oritur  ab  inaequali  di- 
\erforum  Radiorum  (feu  Luminis  independentium  partium  Refismgibilitate» 
an  Longiun  diduci  poflint.  Digitized  by  ^OOQle 
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'  Qpod  autcm  non  aliunde  OHongcntur  fufteriu^*  mdnftravi  :  &  ut  omnia  . 
fumme  confirmarem,  adjeci  Extertmemtim  illud  quod  jam  nomine  Crwis  paf- 
fim  infigniiur :  de  cujus  conditionibus  cum  R.  P.  dubitaverit,  placuit  jam 
defignare  Schemate.    Sit  B  C  Anterior  Tabula,  cui  Prifma  A^  immediate  prae-     ^^&*  7^,- 
figitur,  fitqueDE  Altera  Tabula,  quafi  12  pedibus  abinde  diftans,  cui  fuf- 
figitur  alterum  Prifma  F.    Tabute  autem  ad  x  &  j^,  ita  perforentur,  ut  ali- 
quantulum  Lucis  ab  anteriori  Prifmate  Refractae  ti-ajici  poflit  per  utrumque  : 
Foramen  ad  Secundum  Prifina^  inque  eo  denuo  Refringi. ,  Jam  Prifma  ante- 
rius  circa  Axem  reciproco  mom  convertatur,  &  Colores  in  Tabulam  Poftcri- 
orem  D  E  procidentes,  per  vices  attollentur  ac  deprimentur,  eoque  pacto  ali-  - 
us  atque  alius  Color  fucceflive  pro  arbitrio  tra;ici  poteft  per  Foramen  ejus  y,  >     . 
ad  Pofterius  Prifina,  dum  cffteri  Cofores  in  Tabulam  impingunt- :  Et  videbis, , 
Radios  diverfis  Coloribus  praeditos  diverfam  pati  Refractionem  in  illo  pofte-  - 
riori  Prifmate,  ex  eo  quod  ad  diverfa  loca  parietis  vel  cujufvis  obftaculi  G  H,  v 
pedibus  aliquot  ulterius  remoti,  allabentur;  puta  Vidlacei  Radii  ad  H^'  Rubri  t 
ad  G,  &  Intermedii  ad  loca  intermedia :  &  tamen  propter  determinatam  Po*-. 
fitioncm  foraminum  necefTe  eft  utSimilis  fit  Incidentia  Radiorum  cujufqtieCo-  -^ 
ions  per  utrun^ue  trajecti.  Atque  ita  ex  menfiira  conftat  RiUUos>  divems  Co-^  - 
loribus  afFectoSf  habere  diveffas  L^es  Refractionum. . 

Sed  fufpicor  unde  adductus  fit  R.  P.  in  dutHtationem;  nempe  videtur  cd-  - 
locaffe  Pnmum  Prifma  A,  poft  Tabulam  B  C,  atcjue  ita  convertendo  circa 
Axem^  verifimile  eft  Inclinationem  Radiorum  qui  mterjacent  Foramina  prop-  -        ^ 
ter  Intermediam  Refractionem  fiiiffe  mutatan?*    At,  ex  defcriptione  prius  ex-  - 
pofita,  debuit  Tabula  ilia  <x>llocari  poft  Prifma,  ut  Radii  inter  Foramina  in  . 
directum  jacerent,  quemadmodum,  ex  verbis,  I  to^kjwo  Boards  ami  flaced  one 
of  them  clofe  bohmd  the  Prifm  M  the  Wmdet^y  conftare  poteft.    Et  .4zfus  Expe-  • 
rimenti  idem  innuit. . 

Ex  abundanti  placet  obfefvare,  .quod  in  hoc  Experimento.Cotorata  Ltix  ob  ^ 
Refiactionem  Secundi  Prifinatis  k«ge  minus  diffui^ur  ac  divaricat,  quam 
cum  Alba  exiftit,  adeo  ut  Imago  ad  G,  vel  H,  fit  pene  Circularise  pi^ertim 
£  Prifmata  ftatuantur  parallela,  &  in  contrario  fitu  Angulorum,  prout  in  ^ 
Stbcmate  defignantur.^  Q^etiam,  fi  praeterea  diameter  foraminis  jr,  adasquet 
Ladtudinem  Colorunv  nulla  erit  ejufdem  Coloratas  lucis  in  Loi^um  dif(ufio;  ^ 
fed  Im^Q,  quae  ^  quopiam  Colore  ad  G,  vel  H,  efiii^tur,  (pditis  Circuh-  - 
ribus  fbraminibus,  &  Refraflione  poftericHis  Prifinatis  non  majori  quam  prio-  « 
ns>  Radiifque  ad  obftaculum  qiiam  proxime  perpendicularibus)  erit  pkne  Cir-*  » 
colaris.  Id  quod  sffguit  diffiifionem,  de  qua  fupra  egimus,  non  ex  contagione 
vd  continuitite  materiae  undulantis  aut  celerrime  motas  vel  fiihilibus  caufis 
ortam  eflfe,  fed  ex  certa  Refradionum  cujufque  Generis  Radiorum  L^e.  Cur  -r 
autem  Imoffy  ilia  in  uno  cafu  fit  Circukris,  &  in  aliis  nonnihil  Oblongata  ., 
&  quomo(&  di£^fio  lucis  in  Lot^tudinem  in  quolibet  cafu  pro  arbitrio  mi^  -^ 
Bui  po(fit,  <t  Geometris  determiiUBdum,  Sc  cuoi  experientia  confe^um,  re-  -> 
finquo. 

Poftquam  proprietates  Lucis  his  &  fimilibus  £]q>erimentis  (atis  e^^locatas. 
fuerint,  fpe&ando  Radios  tanquam  ejus  five  colkteralcs  five  fuccefiivas  partes,  . 
^ quibus  experti  fumusper  iMepcndoitiam  quod  fim  ab  invicem  diftmdae;  .    (^qOqIc 
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^HypotheTes  exinde  dijilHicands  funt^  &  quas  von.  pofluht  coodlki  fyri^Hffi 
'  Sea  leviifimi  negotij  eft  acconunodare  Hypothefes  ad  hanc  Dodrinam.  Nam 
>^  fx  quis  H]rpothenn  Caitdianam  d^fendere  velit>  xiicendum  eft>  Globulos  c& 

•  inequales;  velpreifiones  Globubrum  efle  alias  aliis  fbraores^  &  inde  dhrerfi* 
mode  RefrangiDilessi*  &^ptas  ad  excitandam  fenfationem  diverfbrum  Cdorum. 

•  Et  fie  juxta  H3^>othenn  CI.  Hookif  dicendum  efty  Undulationes  iEtheris 
efle  alias  majores  uve  draffiores  i^«    Atque  ica  in  ca^eiis.    Haec  enim  vide- 

•  tur  efle  fummenecdlaria  Lex  &  Conditio  Hypothefiunif  in  quibus  naturaUa 
corpora  ponunturconftare  ex  quampluiimis  coipufculis  acervatim  contextis>  ut 
^  diveriis  Lucentium  corpuiculis>  velejufdemcorpufculidiverfis  partibus  (prout 
Motu>  FigurS)  Mok,  aut  aliis  Q|ialitatibus  diflmint)  insc^uales  pftmooes 
iTKHionesaiit:motacoiptt(cuhperi£thera  qiiaquaverfuni  trajiciantun  ex  qui- 
bus confufe  raiftis)  Lux  confhtui  fupponetur*  £t  nihil  durius  efle  poteft  in 
iftis  Hypothefibus  quam  contraiia  foppoiitio. 

Ex  Apertura  five  Dilatatione  Lucis  in  poftenori  "facie  PrifinatiS)  quam 

R.  P.  dixit  efTe  veluti  Foramen>  fufficit,  quod  error  non  emerget  fenfibihs*  fi 

'  modo  aliquis  emei^erer.    Quod  fi  Calcidus  juxta  obfervationes  prscife  inea- 

«^ur,  error  erit  riuUus.    Nam  diametro  fbraminis  i  Loncitudine  Imaginis  fub- 

V  duda,  reflabit  Loi^itudo  quam  Innago  haberet,  fi  moao  foramen  ante  Pri&M 

-  eflet  indivifibik)  idque  non  obfbnte  pr^ta  Lucis  dilatatione  in  pofbriori 

facie  Prifinatis ;  ut  facile  oflendicur.    Deinde  ex  data  ilia  Lon^ituoine  Ima- 

ginis>  ac  difhuitia  i  foramine  indivifibili,  ut  &  podtione  &  forma  Prifina- 

cis)  &  ad  id  inclinatione  Incidentium  Radiorunu  ac  an^ula  quem  Refradi 

Radii  ad  medium  imaginis  tendentes*  cum  ^  centro  Solis  incidentibus  confH- 

tuunt>  eastern  omnia  aeterminantur.    Et  qus  determinant  Reftadiones  &  Po- 

-fitiones  Radiorum9  fufficiunt  ad  Calculum  ifbrum  Refradionum  rite  ineun- 

dum.    Sed  res  non  tanti  efle  videtur  ut  moram  inferat. 

Qpod  R.  P.  Dodrinam  nofh-am  Hypothefin  vocaverit,  non  aliunde  fadum 

J  efTe  credo>  quam  quod  vocabulum  ufurpavit  quod  primum  occurrit;  fiqui- 

>dem  mosobtinuitut  quicquid  exponitur  in  PhiloTophia  dicatur  Hypothefis. 

Et  ^o  fane  ^n  alio  Condlio  Tocabuhim  ifhid  reprenendi>  quam  ut  ne  invsb- 

dcfceret  appeHatio  quae  rede  Philofcphantibus  praejudicio  efle  poflet. 

To  th9  SMtisfam      5.  Omnino  mini  fatisfecit  noviflima  refponflo)  a  D.  Ntrwtmo  ad  meas  In- 

Gaft  "pa^rdlw!  ^^^^  ^^    Noviffimus  Scrupulus,  qui  mihi  haerebat  circa  Exferimemnm 

N.  8^./.  5013.  Omcisy  penitus  fiiit  exemptus.    Atque  nunc  i^ne  ex  Figura  ipfius  intdligo» 

July.  An.  1^71*  quod  non  inteOexeram  ante.    Experimentum  peradum  cum  fuerit  iflo  modo^ 

nil  habeo  quod  in  eo  deiiderem  amplius. 

s^mCnmSiitrtu  V.  The  Confideration  on  my  Theories  confifl  in  afcribing  an  Hypothcfis 
^^^/^'^'f^'/tome,  which  is  not  mine;  in  AfTerting  an  Hypothefisjwhich,  as  totnep^in- 
wil.,to#r'Vi.,M^.'cipal  Parts,  is  not  againfl  me;  in  Granting  the  greatefl  part  of  my  Difcourfe!> 
Mogi"'  ^;f^'if  cocplicat^d  by  that  Hypothefis ;  and  in  Denying  fome  things,  the  truth  of 
Nov.  An.  1^72,  which  would  nave  appeared  by  an  Experimental  Examination. 

Of  thefe  particulars  I  fhall  difcourfe  in  order.  And  firfi  of  the  Hypothe- 
fis, which  IS  afcribed  to  me  in.  thefe  Words :  Bm  grant  t^firftSf^pofitumythM 
Light  is  aBodjy  rndthM^unhtt^Ohnrsinr  Degrees  as  there  wtai  bey  Jo  nu^ 
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there  fful^bei  aU'which  compo$mded  tegether  ^ouldMsk^White^  6cc.  Tlu^  it 
feems,  is  taken  for  my  Hypothefis.  *Tis  trujs,  that  from  my  Themy  I  argue 
the  Corporiety  of  Light;  but  I  do  it  without  any  abfolute  Pofirivenefi,  a$ 
the  Word  perhofs  intimates ;  and  make  it  at  raoft  but  a  very  plaufible  Confe* 
quence  of  the  Dodrine,  and  not  a  fimdamental  Sumx^tioDy  nor  fo  much  as^  \ 
any  part  of  it  ,•  which  was  whoDy  comprehended  in  tne  precedent  PropofitiOTS^ 
And  I  fomewhat  wonder,  how  the  Oojecftor  couU  imagine^  that,  wnen  I  had 
aflcrtcd  the  The9rj  with  the  greateft  R^our,  I  (hould  be  fo  foigetfiil  as  after- 
wards to  aflert  the  fundamental  Suppoffion  itfelf  with  no  more  than  a  fer^ 
bafs.  Had  I  intended  any  fuch  Hypothefis,  I  ftiouU  fcMnewhere  have  ex- 
plained it :  But  I  knew,  that  the  Properties,  which  I  dedared  of  Light, 
were  in  fome  meafure  capable  of  being  explicated,  not  onjy  by  that,  but  by 
many  other  mechanical  Hypothefes ;  and  therefore  I  chofe  to  decline  them 
all,  and  to  foeak  of  Light  in  general  Tenns,  confidering  it  abftraftly,  as  fome- 
diing  or  other  propagated  every  way  in  ftreight  Lines  from  luminous  Bodies, 
without  determining  what  that  thing  is  ,•  whether  a  confufed  Mixture  of  dif- 
form  Powers,  or  Beings  whatfoever.  And  for  the  (ame  Reaibn  I  chofe  to 
fpeak  of  Colours  according  to  the  Information  of  our  Senfes,  as  if  they  were 
Qtialities  of  Light  withoCit  \xs.  Whereas  by  that  Hvpothefis,  I  muft  have 
confider'd  them  rather  as  Modes  of  Senfation,  excitedf  m  the  Mind  by  vari- 
ous Motions,  Figures,  or  Sizes  of  the  Corpufdes  of  Light,  making  various 
mechanical  Impreffions  on  the  Organ  of  Senfe ;  as  I  exprefi'd  it  in  that 
Place,  where  I  fpake  of  the  Corporiety  of  Light. 

But  fuppofing  I  had  propounded  tkit  Hypothefis,  I  underftand  not  why 
the  Objeftor  fhould  fo  much  endeavour  to  oppofe  it :  For  certainly  it  has  a 
much  greater  Affinity  with  his  own  Hypothefis,  than  he  feems  to  be  aware 
of ;  the  Vibrations  of  the  iEther  being  as  ufeful  and  neceffary  in  this,  as  in 
his ;  for  affuming  the  Rays  of  Light  to  be  finall  Bodies,  emitted  every  way 
from  fhining  Subftances,  thofe,  when  they  impinge  on  any  refiading  or  re-  - 
fleding  Superficies,  muft  as  neceflarily  excite  Vibrations  in  the  iEther,  as 
Stones  do  in  Water  when  thrown  into  it.    And  fuppofing  thefe  Vibrations  to 
be  of  feveral  Depths  or  Thickneffes,  accordingly  as  they  are  excited  by  the 
fiid  corpufcular  Rays  of  various  Sizes  and  Velocities;  ot  what  Ufe  they  will 
be  for  explicating  the  Manner  of  Reflexion  or  Refradion,  the  Produdion  of 
Heat  by  the  Sun-Beams,  the  Emiffion  of  Light  from  Burning,  Putrifying, 
or  other  Subftances,  whofe  Parts  are  vehement^  agitated,  the  Phaenomena  of 
thin  tranfparent  Plates  and  Bubbles,  and  of  all  natural  Bodies,  the  Manner  of 
Vifion,  and  the  Difference  of  Colours,  as  alfo  their  Harmony  and  Difcord ; 
I  ftiall  leave  to  their  Confideration,  who  may  think  it  worth  tneir  Endeavour, 
to  apply  this  Hypothefis  to  the  Solution  ot  Phenomena. 

In  the  fec<ma  Place,  I  told  you.  That  the  Objeftor's  Hypothefis,  as  to  the 
fundamental  Part  of  it,  is  not  a^inft  me.    That  fundamentd  Suppofition  is ;      ** 
That  the  Parts  of  Bodies^  when  hriskjj  mtatedy  do  excite  Vibratkns  in  the  t/£- 
/Arr,   which  are  fropagated  every  ivaj  from  thofe  Bodies  in  fhreight  Lines  y  and 
£attfi  a  Senfation  of  Light  bj  beating  and  dajbing  ogmtA  the  Bottom  of  the  Eje^ ' 
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fimetikig  ^er  thi  nuimmr^  th^t  VSnrMms  m  thej£r  cmfe  dSfffJkimrfSmtd 
h  hcntpf^  ^^^  the  Orgms  of  Hearifig.  Now>  the  moft  me  and  natural 
Appficancm  of  this  Hypothefis>  to  the  Solution  of  Phaenomena^  I  take  to  be 
this :  That  die  agitated  Parts  of  Bodies^  according  to  their  feveral  Sizes>  Fi- 
gures and  Motions,  do  excite  Vibrations  in  the  iEther  of  various  Dq>th$9  or 
Isigneflesy  which  being  piomifcuoufly  propa^ted  through  that  Medium  to 
our  Eyes,  efifed  in  us  a  Senfition  of  Light  of  a  whiteQwourj  but  if  by  any 
means  thofe  of  unequal  BignefTes  be  feparated  &om  one  another,  the  largeft. 
b^  aSen&tion  of  a  red  Colour;  the  leaft  or  ihorteft,  of  a  deep  Violet ;  and 
the  intennediate  ones,  of  intermediate  Colours ;  much  after  the  manner  that 
Bodies,  according  to  their  feveral  Sizes,  Shapes  and  Motions,  excite  Vibrati- 
ons in  the  Air  of  various  BienefTes,  which,  according  to  thofe  BignefTes,  make 
feveral  Tones  in  Sound :  That  the  largefl  Vibrations  are  befl  able  to  overcome 
the  Refifhnce  of  a  refrafting  Superficies,  and  fo  break  through  it  with  leafl 
Refraftion ;  whence  the  Vibrations  of  feveral  BignefTes,  that  is,  the  Rays  of 
feveral  Colours,  which  are  blended  tether  in  Light,  mufl  be  parted  fix>m 
one  another  by  RefraAion,  and  fb  caufe  the  Phenomena  of  Prifms,  and  other 
refrading  Subflances :  And  that  it  depends  upon  the  Thicknefs  of  a  thin  tran- 
fparent  Plate  or  Bubble,  whether  a  Vibration  fhall  be  refleded  at  its  further 
Superficies,  or  tranfinitted ;  fb  that,  according  to  the  Number  of  Vibrations 
intercedingthe  two  Superficies,  they  may  be  rdSeded  or  tranfmitted  for  many 
fucceffive  Thicknefles.  And  fince  the  Vibrations  which  make  Blue  and  Vio- 
let, are  flippofed  fhorter  than  thofe  which  make  Red  and  Yellow,  they  mufl 
be  reflededat  a  le(s  Thicknefs  of  the  Plate  :  Which  is  fuffident  to  explicate 
all  the  ordinary  Phenomena  of  thde  Plates  or  Bubbles,  and  alfb  of  all  natural 
Bodies,  whole  Parts  are  like  fb  many  Fragments  of  fuch  Pktes. 

Thefe  feem  to  be  the  mofl  p]ain>  genume,  and  necefTary  Conditions  of  this 
Hypothefis.  And  they  agree  fb  jufuy  with  my  Theory,  that  if  the  Animad- 
vertor  think  fit  to  apply  them,  he  need  not,  on  that  Account,  apprehend  a  Di- 
vorce from  it.  But  yet  how  he  will  defend  it  fiom  other  DiiSSculties,  I  know 
not  5  for  to  me  the  fimdamental  Suppofition  itfelf  feems  impoflSble,  namdy, 
that  the  Waves  ot  Vibrations  of  any  Fluid,  can,  like  the  Rays  of  Light,  oc 
propagated  in  ffaieight  Lines,  without  a  continual  and  very  extravagant  fpread- 
m^  and  bending  evoy  way  into  the  quiefcent  Medium,  where  they  are  ter- 
minated by  it.  I  miftake,  if  there  be  not  both  Experiment  and  DenKmflnH 
tion  to  the  contrary.  Atk!  as  to  the  other  two  or  three  Hypothefes,  which 
he  mentions,  I  had  rather  believe  them  fubjed  to  the  like  Difficulties,  thaa 
fufbe A  the  Animadverfbr  (hould  fele<ft  the  worfl  for  his  own* 

What  I  have  faid  of  this,  may  be  eafily  applied  to  all  other  mechanical 
Hypothefes,  in  which  Light  is  fuppofed  to  be  caufed  by  any  Preffion  or  Mo- 
tion whatfbever,  excited  m  the  -/Ether  by  the  agitated  Parts  of  luminous 
Bodies ;  for  it  feems  impof&ble  that  any  of  thofe  Motiom  or  Preffions  can 
be  propagated  in  ftreight  Lines,  without  the  like  fpreading-  every  way  inta 
the  fliadowed  Medium  on  which  thsy  border.  But  yet,  if  any  Man  cao 
tlmk  ie  poflibk^  he  mufl  at  leafl  allow,  that  thofe  Motiom,  or  Endeavours  x» 
:  Motion,  caufW  in  the  iEtlwr  by  the  feveral  Parts  of  any  ludd  Body,  ttac^^ 
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fer  in  Si2e»  Figure,  and  Agitation*  muft  neceflaiily  be  unequal ;  Whicb  is 
enough  to  denominate  Light  an  A^c^te  of  DiffirmRajSt  according  to  anjr 
k£  thofe  Hypothefes.  And  if  thde  on^inal  Ine^ialities  may  fuffice  to  di£(e« 
rence  die  Rays  in  Colour  and  RjefiangibiUty,  I  fee  no  reafen,  why  tb^t 
that  adhere  to  any  of  thofe  Hynothefes,  fhould  feek  for  other  Ou&s  of  thefe 
EfiRsds,  unlefi  (to  ufe  the  Objedor's  Argument)  thej  wiU  tmcltifbi  Bttkies 
Tifkham  NeceJJuj. 

The  third  Thimg  to  be  confider'd  is,  the  Condition  of  the  Animadveiibr's 
Concdfions,  which  is,  That  I  would  explicate  my  Theories  by  his  Hypo- 
thefis :  And  if  I  coukl  comply  with  him  in  that  Point,  there  would  be  little 
or  no  Difference  between  us :  For  he  grants.  That,  without  any  refped  to 
a  different  Incidence  of  R^avs,  there  are  different  Refradions ;  mit  he  would 
have  it  explicated,  not  by  tne  different  Refiangibility  of  feveral  Rays,  but  by 
the  fplitting  and  rarefying  ^Ethereal  Pulfes.  He  grants  my  third,  fourth,  and 
fbcth  Propofitions ;  tne  Senfe  of  which  is.  That  uncompounckd  Coburs  are 
unchangeable,  and  that  compounded  Ones  are  changeable  onty  by  lefolving 
them  into  the  Colours,  of  which  they  are  compounded ;  ^  that  all  the 
Changes,  which  can  be  wrought  in  Cotours,  are  efiedcd  only  by  varioufly 
mixing  or partir^  them:  But  ne  grants  them  on  Condition,  tnat  I  will  ex- 
plicate Colours  by  the  two  Sides  of  a  fplit  Pulfe,  and  fo  make  but  two  Spe- 
cies  of  them,  accounting  all  other  Coloun  in  the  World  to  be  but  various 
D^rees  and  Dilutings  or  thofe  two.  And  he  further  grants,  that  White- 
neb  is  produced  by  the  Convention  of  all  Cok)urs ;  but  thai  I  mufl  allow 
it  to  be  not  only  by  Mixture  of  thofe  Cotours,  but  by  a  farther  Uniting. of 
the  Parts  of  the  Ray  (iippofed  to  be  formerly  folit. 

If  I  would  proceed  to  examine  thefe  his  Explications,  I  think  it  wouM  be 
no  difHcuk  Matter  to  (hew,  that  they  are  not  (Mily  infufficient,  but  in  fome 
re(pe£b  to  me  (at  fcafl)  unintelligible :  For  though  it  be  eafy  to  conceive, 
bow  Motion  may  be  dilated,  ancf  Q^read,  or  how  parallel  Motions  may  be- 
come diverging ;  yet  I  underfteod  not,  by  what  Artifice  any  linear  Motion 
can  by  a  r^aing  Superficies  be  infinitely  dilated  and  rarefied,  fb  as  to  be- 
come fiiperficial :  Or,  if  that  be  fiippofed,  yet  I  underfbnd  as  little,  why 
it  fhould  be  fplit  at  fb  fmall  an  An^le  only,  and  not  rather  fpr^  and  difper- 
ied  through  the  whole  Angle  of  Refradion.  And  further,  though  I  can 
eafily  ima^e,  how  unlike  Motions  may  crofs  one  another ;  yet  I  cannot 
well  conceive,  how  they  fhould  coalefce  into  one  uniform  Motion,  and  then 
part  again>  and  recover  the  fbnner  Unlikenefs ;  notwithflanding  tliat  I  con- 
je&ure  the  Ways,  by  which  the  Animadverfor  may  endeavour  to  explain  it. 
So  that  the  dired,  unifoim,  and  undi{hiit>'d.  Pultes  (hould  be  fpHt  and  di- 
flurbed  by  Rjefradlion ;  and  yet  the  oUique  and  difhirbed  Pulfes  perfifl 
without  fplitting,  or  fiirther  Difhirbance^  by  foHowii^  Refiadions,  is  (to 
roe)  as  unintelligible,  and  there  is  as  great  a  Difficulty  in  the  Number  of 
Odours;  as  you  wffl  fee  hereafter. 

But  whatever  be  the  Advantages  or  Difadvantages  of  this  Hypothefis,  I 
hope  I  may  be  excufed  from  taking  it  up,  fince  I  do  not  think  it  needful  to 
explicate  my  Dodrine  by  any  Hypotheiis  at  all :  For  if  Light  be  conf^er*d    ^  GoOqIc 


C  H8  ) 


abftra&edly  without  Yc(fe8t  to  any  HypotheCs,  I  can  as  cafily  conceive,  that 
thefcveral  Parts  of  a  ftuning  Bodv  may  emit  Rays  of  different  Colours  and 
other  Qualities,  of  all  whidi  Light  is  confUtuted,  as  that  the  feveral  Parts  of  a 
fclfe  or  imeven  String,  or  of  unevenly  agitated  Water  in  a  Brook  or  CataraA, 
or  the  fcveral  Pipes  or  an  Organ  infpir'd  aS  at  once,  or  all  the  Variety  of  found- 
ing Bodies  in  the  Wbrid  together,  fhould  produce  Sounds  of  feveral  Tones,  and 
propagate  them  thro*  the  Air  confufedly  mtermix'd.  And  if  there  were  any 
natmd  Bodies  that  could  refleft  Sounds  of  one  Tone,  and  ftifle  or  tranfinit 
thofe  of  another ;  then,  as  the  Echo  of  a  confufed  Aggr^te  of  all  Tones, 
would  be  that  particular  Tone,  which  the  echoing  Body  is  (uipofed  to  refleft  j 
fo,  fince  (even  by  the  Animadverfor*s  Conceffions)  there  are  Bodies  apt  to 
refleft  Rays  of  one  Colour,  and  ftifle  or  tranfinit  thofe  of  another;  I  can  as 
ealily  conceive,  that  thofe  Bodies,  when  illuminated  by  a  Mixture  of  all 
Colours,  muft  appear  of  that  Colour  only  which  they  refled. 

But  when  the  Objedor  would  infinuate  a  DiflSculty  in  thefe  Things?  by 
alluding  to  Sounds  in  the  String  of  a  mufical  Inftrument  before  Percuffion, 
or  in  the  Air  of  an  Organ-Bellows  before  its  Arrival  at  the  Pipes ;  I  muft 
confefi,  I  underftand  it  as  little,  as  if  one  had  fpoken  of  Light  in  a  Piece  of 
Wood  before  it  be  fet  on  Fire,  or  in  the  Oyl  of  a  Lamp  before  it  afcend  up 
the  Match  to  feed  the  Flame. 

You  fee  therefore  how  much  it  is  befides  the  Bufinefs  in  Hand  to  difpute 
about  Hypothefes.  For  which  Reafon  I  Ihall  now,  in  the  laft  Place,  pro- 
ceed to  abftrad  the  Difliculties  in  the  Animadverfor's  Difcourfe,  and  with* 
out  ^having  r^ard  to  any  Hypothefis,  confider  them  in  general  Terms^  And 
they  may  be  reduced  to  tnefe  three  Qiieries ; 

!•  Whether  the  nnequd  RefrnRum^  made  wthout  reJpeB  to  anj  Inecpuiitj  of 
Iwcidencey  be  caufedtythe  different  Refrangibility  of  feveral  Rajs ;  cr  by  the. 
Jflittw£y  breakgtg^  or  difftpating the'fame  j^ into  diverging  Parts? 

!•  Whether  there  he  mere  than  two  Sorts  efCobnrs  ?. 

3.  Whether  Whitenefe  be  a  Mixtnre  of  all  Cohnrs  ? 

The  frjl  of  thefe  Queries  you  may  find  determined  above  by  an  Expe- 
riment :  The  Defign  ^  which  was  to  fhew,  that  the  Length  of  the  colour'd 
Image  proceeded  not  from  any  Unevennefs  in  the  Glafi,  or  any  other  con- 
tingent Irr^ularity  in  the  Refraftions.  Amongft  other  Irregularities,  I  know 
not,  what  is  more  obvious  to  fufpeft,  than  a  fortuitous  Dilating  and  Spreading 
of  Light  after  fome  fiich  manner,  as  Des  Cartes^  has  defcribed  in  his  ty£thereJ 
Rffrmums  for  explicating  the  Tail  of  a  Comet ;  or  as  die  Aniraadverfor  now 
fuppofes  to  be  effefted  by  the  IMitting  and  rarefying  of  his  aethereal  Pulfes^ 
And  to  prevent  the  Sulpidon  ot  any  fuch  Irregularities,  I  told  you,  that  I 
nefi^aed  the  Light  contrary  ways,  with  two  Prifms  fucceflively,  to  deftroy 
thereby  the  r^uk*  Effeds  of  the  firft  Prifin  by  the  fecond,  and  to  difcover 
the  irrqgular  Efieds  by  augnienting  them  with  iterated  Reftadions^  Now, 
amongff  other  Irr^ukities,  if  the  firft  Prifm  had'lpread  and  diflipated  every 
Ray  wto  an  indetoitc  Number  of  diverging  Par^  Ae  fecond  fliould  in  like 
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manna-  have  fyt&d  and  diflipated  every  one  of  tRofe  Parts  into  a  further  in- 
definite Number,  whereby  the  Image  would  have  been  ftill  more  dilated,  con- 
trary to  the  Event.  And  this  ought  to  have  happened,  becaufe  thofe  linear 
diverging  Parts  depend  not  on  one  another  for  the  manner  of  their  Reftaftion, 
but  are  every  one  of  them  as  truly  and  compleatly  Rays,  as  the  whole  was  be-  » 

fore  its  Incidence;  as  may  appear  by  intercepting  them  feverally. 

The  Reafonablenefs  ot  this  Proceeding,  will,  perha|^,  better  appear  by  ac- 
quaintii^  you  with  this  further  Circumfhnce.  I  fometimes  placed  the  fecond 
Prifin  in  a  Pofition  tranfverfe  to  the  firft,  on  Defign  to  try  u  it  would  make 
the  lone  Image  become  four-Jquare,  by  Reftaftions  croffing  thofe  that  had 
drawn  3ie  round  Image  into  a  lone  one.  For  if,  amongft  omerIr^^ula^ities^^ 
the  Refndion  of  the  firfl  Prifin,  did,  by  fplitting,  dilate  a  linear  Ray  into  a 
fiipei£cial ;  the  crofs  Refi^ftions  of  that  fecond  Prifin  ought,  by  further 
fplitticg,  to  dilate  and  draw  that  fiiperficial  Ray  into  a  pyramidial  Solid.  But>: 
upon  Tryal,  I  found.it  otherwife ;  the  Image  being  as  regularly  obbi^  as 
before,,  and  inclined  to  both  the  Prifins  at  an  Angle  of  45  c^rees. 

I  tried  alfo  all  other  Pofitions  of  the  fecond  Prifin,  by  turning  the  Ends 
about  its  middle  Part ;  and  in  no  cafe  could  obferve  any  fuch  Irr^ularity.. 
The  Image  was  ever  alike  inclined  to  both  Prifins,  its  Breadth  anfwering  to 
the  Sun's  Diameter,  and  its  Length  being  greater  or  lefs^  according  as  the. 
Refiadions  more  or  lefi  agreed  or  contradidcd  one  another.. 

And  by  thefe  Obfervations,  fiace  the  Breadth  of  the  Image  was  not  aug*- 
mented  by  the  crofs  Refraftion  of  the  fecond  Prifin,  that  Refiaftion  muft  have 
been  performed  without  any  fplitting  or  dilating  of  the  Ray ;  and  therefore  at 
leaft  the  Light  incident  on  that  Prifm  muft  be  cranted  an  Aggregate  of  Rays 
VnctpuiUf  Refrangible  in  my  Senfe.  And  fince  me  Ims^e  was  equally  inclined- 
to  both  Prifins,  and  confequently  the  Refiadions  aliKe  in  both,  it  argues^, 
that  they  were  performed  according  to  fome  conftant  Law,  without  any 
Irr^ularity. 

To  determine  the  ficondOnerj^  The  A|funadverfor  refers  to  an  Experi'^- 
ment  made  with  two  Wedge^like  Boxesr  recited  in  the  Micrografhy  ot  the 
Ii^enious  Mr.  Hoak^  Obfirv.  10.  P^*  Jl*  The  Defign  of  which  was  to*^ 
produce  all  Colours  out  of  a  Mixture  of^  two.  But  there  is,  I  conceive,  a 
double  Defed  in  this  Inftance  :  For  it  appears  not,  that  by  this  Experiment^ 
aH  Colours  can  be  produced  out  of  two  i  and  if  they  could^  yet  the  In- 
ference would  not  follow.. 

That  aU  Colours  cannot  by  that  Experiment  be  produced  out  of  two,  will  • 
appear  by  confidering,  that  the  Tindure  of  Aloes,which  afforded  one  of  thofe . 
Colours,  was  not  all  over  of  one  uniform  Colour,  but  appeared  Ydlow  near 
the  Edge  of  the  Box,  and  Red  at  other  Places  where  it  was  thicker;  affording 
aD  Variety  of  Colours,  from  a  pale  Yellow  to  a  deo)  Red  or  Scarlet,  accord- 
ding  to  the  various  Thicknels  of  the  Liquor.    Ana  fo  the  Solution  of  Cop- 
per, which  aflPorded  the  other  Colour,  was  of  various  Blues  and  Indicoes.. 
So  that  inftead  of  two  Colours,  here  is  a  great  Variety  made  ufe  of  for  the 
Produdion  of  aQ  others.    Thus,  for  Inftance,  to  produce  ^  Sorts  of  Greens,, 
the feveral  D^rees  of  Yellow  and paleBluemuft he mix'd;  butta compounds         ^ r\r\c%\o 
Purple^  the  Scarlet  and  deep  Blue  are  to  he  the  Ingredients. .  NoMized  by  VnOOg  IC 
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Now  if  the  Animadvcribr  contend,  that  all  the  Reds  and  Ydlows  of  the 
one  Liquor,  or  Blues  and  Indicoes  of  the  other,  are  cMihr  various  D^rees  and 
Dihitings  of  the  fame  Colour,  and  not  divers  Coburs,  that  is  a  b^ging  of  the 
Qiieftion  :   And  I  ihouki  as  foon  grant,  that  the  two  Thirds  or  Sixths  in 
Mufick  arc  but  feveral  D^ees  of  3ie  lame  Sound,  and  not  divers  Sounds. 
Certainly  it  is  much  better  to  believe  our  Senfes,  informing  us#  that  Red  and 
Ycltew  are  divers  Cotours  ;  and  to  make  it  a  phildbphical  Queiy,  Why  the 
fame  Liquor  doth,  according  to  its  various  Tnicknels,  aopear  of  thofe  divers 
Colours,  than  to  fuppofe  them  to  be  the  &me  Cok>ur,  becaufe  exhibited  by 
the  fame  Liquors  ?  For  if  that  were  a  fufficient  Reafon,  then  Blue  and  Yel- 
low muft  alfo  be  the  fame  Cdour,  fince  they  are  both  exhibited  by  the  fame 
Tinfture  of  Nephritick  Wood.    But  that  thejr  are  divers  Colours,  you  will 
more  fully  underfland  by  the  Reafon,  which  m  my  Judgment  is  this:  The 
Tindure  of  Afoes  is  qualified  to  tranfinit  moft  eafily  the  Rays  mdued  with 
Red,  mofl  difiicultly  the  Rays  indued  with  Violet,  and  with  intermediate 
D^ees  of  Facility,  the  Rays  indued  with  intermediate  Colours.    So  that 
where  the  Liquor  is  very  thin,  it  may  fuffice,  to  intercept  moft  of  the  Violet, 
and  yet  tranfmit  moft  of  the  other  Colours ;  all  which  together  muft  com- 
pound a  middle  Colour,  that  is,  a  Hiint  Yellow.    And  wnere  it  is  fo  much 
thicker,  as  alfo  to  intercept  moft  of  the  Blue  and  Green,  the  remaining  Green, 
Yellow  and  Red,  muft  compound  an  Orange.    And  where  the  Thicknefs  is 
fb  great,  that  fcarce  any  Rays  can  pafe  through  it  befides  thofe  indued  with 
Red,  it  muft  appear  ot  that  Colour,  and  that  fb  much  the  deeper,  and  ob- 
fcurer,  by  how  much  the  Liquor  is  thicker.    And  the  fame  may  be  under- 
ftood  of  the  various  D^ees  of  Blue,  exhibited  by  the  Solution  of  Copper, 
*  by  reafon  of  its  Difpofition  to  intercept  Red  moft  eafily,  and  tranfinit  a 
deep  Blue  or  Indicq  Cofour  moft  fi^eely. 

But  fuppofinE  that  all  Coburs  might,  according  to  this  Experiment,  be 
produced  out  of  two  by  Mixture;  yet  it  follows  not,  that  thofe  two  are  the 
only  original  Cotours ;  and  that  for  a  double  Reafon  :  Firft,  Becaufe  thofe 
two  arc  not  themfelves  original  Cotours,  but  compounded  of  others ;  there 
beiM  no  Liquor,  nor  any  other  Body  in  Nature,  whofe  Colour  in  Day-li^t 
is  whoDy  uncompounded.  And  then,  becaufe  though  thofe  two  were  origi- 
nal  and  all  others  mi^ht  be  compounded  of  them,  yet  it  foltows  not  that 
they  cannot  be  otherwife  produced.  For  I  faid,  that  they  had  a  double  Ori- 
gin, the  fame  Colours  to  Senfe  beine  in  fome  Cafes  compounded,  and  in  o- 
tners  uncompounded ;  and  fiifiiciendy  declared  in  my  third  and  fomth  Pr^ 
f^fitkmsj  and  in  the  Omclufianj  by  what  Properties  the  one  might  be  known 
and  diftinguifh'd  fix)m  the  other.  But  becaufe  I  fufpeft,  by  fome  Circum- 
ftances,  that  the  Diftindion  might  not  be  rightly  apprehended,  I  fhall  aoct 
more  dedare  it,  and  fiirther  exphin  it  by  Examples. 

That  Cotour  is  primary  or  original,  which  cannot  by  any  Art  be  chan- 
ged, and  whofe  Rays  are  alike  refnnmUe :  And  that  compounded,  which  is 
changeable  into  other  Cotours,  and  whofe  Rays  are  not  alike  refrangible.  Fc* 
Inflance,  To  know  whether  the  Cotour  of  any  green  Objeft  be  compounded 
or  not,  view  it  through  a  Prifin,  and  if  it  appear  confided  and  tlie  Edges 
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tmged  with  Bluft  Ydlow,  or  any  Variety  of  other  Colours,  then  is  that 
Green  compounded  of  fuch  Colours  as  at  its  Edges  emei^  out  of  it :  But 
if  it  appear  difHnd,  and  wdl  defined,  and  entirely  Green  to  the  very  Edges, 
without  any  other  Colours  emeigii^,  it  is  of  an  original  and  uncompounded 
Green.  In  like  manner,  if  a  rmaSed  Beam  of  Light  being  cad  on  a  white 
Wall  exhibit  a  green  Colour,  to  know  whether  that  be  compounded,  refittft 
the  Beam  with  an  interpded  Prifin,  and  if  you  find  any  Difibrmity  in  the 
Refiadions>  and  the  Green  be  tramfbrmed  into  Blue,  YeDow,  or  any  Variety 
c£  other  Coburs,  you  may  conclude  that  it  was  compounded  of  tnofc  that 
emei^  :  But  if  the  RefitioicHis  be  uniform,  and  the  Green  perfift  without 
any  Change  of  Cobur,  then  is  it  original  and  uncompounded.  And  the 
Reafbn  why  I  call  it  fo  is,  becaufe  a  Green  indued  with  fuch  Properties  can- 
not be  produced  by  any  mixing  of  other  Colours. 

Now  if  two  green  Obje<fts  may  to  the  naked  Eye  appear  of  the  fame  Co- 
lour, and  yet  one  of  them  througn  a  Prifin  feem  confufed  and  variegated  with 
other  Colours  at  the  Edges,  and  the  other  diftind  and  entirely  green ;  or  if 
there  may  be  two  Beams  of  Light,  which  falling  on  a  white  Wdl,  do  to  the 
naked  Eye  exhibit  the  fame  green  Colour,  and  yet  one  of  them,  when  tranf^ 
mitted  tnrough  a  Prifm,  be  uniformly  and  r^ularly  refraded,  and  retain  its 
Cdour  unchanged,  and  the  other  be  irr^ularly  refraded,  and  made  to  di- 
varicate into  a  Multitude  of  other  Coburs :  I  fuppofe  thefe  two  Greens  will 
in  both  Cafes  be  granted  of  a  different  Origin  and  ConfHtution.  And  if  by 
mixing  Coburs,  a  Green  cannot  be  compounded  with  the  Properties  of  the 
unchangeable  Green,  I  think  I  may  call  tnat  an  uncompounded  Colour,  efpe- 
dally  fmce  its  Rays  are  alike  refitmgibk,  and  uniform  m  all  Refpeds. 

The  fame  Rule  is  to  be  obferved  in  examining,  whether  Red,  Orange, 
YeBow,  Bhie,  or  any  other  Colour,  be  compounded  or  not.  And,  by  die 
way,  fince  all  white  Obieds  through  the  Pnfin  appear  confufed  and  termi- 
nated with  Coburs,  Whitenefs  muft,  according  to  this  DifKnftion,  be  ever 
compounded ;  and  that  the  mofl  of  all  Coburs,  becaufe  it  is  the  mofl  con- 
fufed and  changed  by  Refradions. 

There  now  remains  the  third  Q^cry  to  be  confider*d,  which  is,  Whether 
Whitenefs  can  be  an  unifiMm  Cobur,  or  a  diffimilar  Mixture  of  all  Colours  ? 
The  Experiment  which  I  brought  to  decide  it,  the  Animadverfbr  thinks  may 
be  othcrwife  explained,  and  fo  concludes  nothing.  But  he  might  eafily  have 
&d$fkd  himfdf  by  trying  what  wouU  be  the  Refidt  of  a  Mixture  of  all  Colours. 
And  th«  very  Experiment  might  have  fatisfied  him,  if  he  had  plcafed  to  ex- 
amine it  by  the  various  Circumftances.  One  Circumflance  I  there  declared, 
of  which  I  fee  no  Notice  taken  ;  and  it  is,  That  if  any  Colour  at  the  Lens 
be  intercepted,  the  Whitenefs  will  be  changed  into  other  Colours :  If  all 
the  Coburs  lait  Red  be  intercepted,  that  Red  alone  in  the  Concourfe  or 
doffing  of  the  Rays,  wffl  not  conflitute  Whitenefs,  but  continues  as  much 
Redasbdbre;  and  fo  of  the  otho- Coburs.  Sothatthe  Bufinefsisnotonly 
to  fhcw  how  Rays,  which  before  the  Concourfe  exhibit  Colours,  do  in  the 
Concourfe  exhibit  White;  but  to  fhew,  how,  in  the  fame  Place,  where  the  fe- 
vcral  Sorts  of  Rays  apart  exhibit  feveral  Cdours,  a  Conflifion  of  all  togeth*;^    ^  GoOqIc 
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make  White.  For  Inflance,  If  Red  alone  be  firft  tranCnitted  to  the  Psroer  at 
the  Place  of  Concourfe,  and  then  the  other  Colours  be  let  M  on  that  Redf,  the 
Queftion  will  be.  Whether  they  convert  it  into  White  by  mixing  with  it  only, 
'  as  Blue  feUing  on  a  Yellow  Light  is  fuppofed  to  compound  Green  ?  Or  whether 
there  be  fome  further  Change  wrought  in  the  Colours  by  their  mutual  Adii^ 
on  one  another,  until,  like  ccmmry  per^ettck^jQualaiesy  they  become  affimi- 
lated^  And  he  that  fhall  explicate  this  laft  Cafe  mechanically,  muft  conquer  a 
double  Impoflibility.  He  muft  firft  ftiew,  that  many  uiJike  Motions  in  a 
Fhiid  can  by  claftiing  fo  aft  on  one  another,  and  change  each  other,  as  to  be- 
come one  uniform  Motion ;  and  then,  that  an  uniform  Motion  can  of  itfelf, 
without  any  new  unequal  Impreffions,  depart  into  a  great  Variety  of  Motions 
r^:ularly  unequal.  And  after  this  he  muft  fiirther  tell  me,  why  all  Objeds 
appear  not  of  the  fame  Colour  ^  that  is,  why  their  Coteurs  in  the  Air,  where 
tnc  Rays  that  convey  them  every  way  are  confiifedly  mixt,  do  not  affimilate 
one  another,  and  become  uniform  betore  they  arrive  at  the  Speffator's  Eye  ? 

But  if  there  be  yet  any  doubting, 'tis  better  to  put  the  Event  on  further  Cir- 
cumftances  of  the  Experiment,  than  to  acquirfce  in  the  Poffibility  of  any  hypo- 
thetical Explications.  As  for  Inftance,  by  trying  what  will  be  the  Apparition 
of  thefe  Cofoiu^  in  a  very  quick  Confecution  of  one  another.  And  this  may  be 
eafily  perfomied  by  the  rapid  Gyrationof  a  Wheel  with  many  Spokes  or  Coggs 
in  its  Perimeter,  whofe  Interftices  and  Thicknefles  may  be  equal,  and  of  fi^ 
a  Laigenefi,  that,  if  the  Wheel  be  inteipofed  between  the  Prifm  and  the  white 
Concourfe  of  the  Colours,  one  half  ot  the  Colours  may  be  intercepted  by  a 
Spoke  or  C<^,  and  the  other  half  pafs  through  an  Interftice.  Tne  Wheel 
being  in  this  Pofture,  you  jnay  firft  turn  it  flowly  about,  to  fee  all  the  Colours 
fall  fucceffively  on  the  wme  Place  of  the  Paper,  held  at  their  aforelaid  Concourfe; 
and  if  you  then  accelerate  its  Gyration,  until  the  Confecution  of  thofe  Co- 
lours be  fo  quick,  that  you  cannot  diftinguifli  them  feverally,  the  refulting 
Cotour  will  be  a  Whitenefs  pafedly  like  that,  which  an  unrefraded  Beam  <A 
Light  exhibits,  when  in  like  manner  fucceffively  interrupted  by  the  Spokes  or 
Coggs  of  that  circulating  Wheel.  And  that  this  Whitenefs  is  produced  by  a 
fucceffive  Intermixture  of  the  Coteurs,  without  their  being  affimilated,  or 
reduced  to  any  Uniformity,  is  certainly  beyond  all  doubt,  unlcfs  Things  that 
exift  not  at  the  fame  time  may  notwitnftanding  aft  on  one  another. 

There  are  vet  other  Circumftances,  by  which  the  Truth  might  have  been 
decided ;  as  oy  viewing  the  white  Concourfe  of  the  Colours  through  another 
Prifm  placed  ctofe  to  the  Eye,  by  whofe  Refi^ftion  that  Whiten«s  may  ap- 
pear again  transformed  into  Colours  t  And  then,  to  examine  their  Origm,  if 
an  Affiftant  intercept  any  of  the  Colours  at  the  Lens  before  their  Arrival  at  the 
Whitenefs,  the  feme  Colours  will  vanifh  from  amongft  thofe,  into  which  that 
Whitenefi  is  converted  by  the  fecond  Prifin.  Now,  if  the  Rays  which  di%>- 
pear  be  the  fame  with  thofe  that  are  intercepted,  then  it  muft  be  acknowled- 
ged, that  the  fecond  Prifin  makes  no  new  Colours  in  any  Rays,  which  were 
not  in  them  before  their  Concourfe  at  the  Paper.  Which  is  a  plain  Indication, 
that  theRavs  of  feveral  Colours  remain  diftinft  from  one  anotherin  the  White- 
nefs, and  tnat  from  their  previous  Difpofitions  are  derived  theCokMin,  of  die 
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fecond  Vrihu    And  by  the  wayf  what  is  iaid  of  their  Colours  may  be 
q>plied  to  their  Refrangibility. 

The  afbrefidd  Wheel  niay  aUb  here  be  made  ufe  of;  and,  if  its  Gyration  be 
neither  too  quick  nor  too  flow,  the  Succeflion  of  the  Colours  may  be  difcem'd 
thro*  the  Prifin,  whilft  to  the  n^ed  Eye  of  a  By-flander  they  exhibit  Whitenefe. 

There  is  fomething  ftill  remaining  to  be  laid  of  this  Experiment.  But  this, 
I  conceive,  is  enough  to  enforce  it,  and  fo  to  decide  the  Controverfy,  How- 
ever I  fhaU  now  proceed  to  fhew  fbme  other  Ways  of  producing  Whitenefs 
by  Mixtures,  fince  I  perfuade  my  felf,  that  this  Aflertion  above  the  reft  ap- 
pears paradoxical,  and  is  with  moft  Difficulty  admitted.  And  becaufe  tne 
Animadverfor  defines  an  Inftance  of  it  in  Bodies  of  divers  Colours,  I  ftiall 
b^in  with^that.  But  in  order  thereto  it  muft  be  confider'd,  that  fuch  co- 
loured Bodies  refleft  but  fome  part  of  the  Light  incident  on  them ;  as  is  evi- 
dent by  the  15 /A  Profojition:  And  therefore  the  Light  refleded  fix>m  an 
A&gr^te  of  them  wiU  be  much  weakened  by  the  Lois  of  many  Rays. 
Whence  a  perfed  and  intenfe  Whitenefs  is  not  to  be  expeded,  but  rather  a 
Cotour  between  thofe  of  Light  and  Shadow,  or  fuch  a  Grey  or  dirty  Co- 
lour as  rmy  be  made  by  mixing  White  and  Black  together. 

And  that  fuch  a  Colour  will  refult,  may  be  coUeded  fmm  the  Colour  of 
Duft  found  in  every  Corner  of  an  Houfe,  which  hath  been  obferv'd  to  con- 
fift  of  many  coloured  Particles.  There  may  alfo  be  produced  the  like  dirty 
Cofour,  by  mixing  feveral  Painters  Colours  together.  And  the  (ame  may  be 
eflfeded  by  painting  a  Top  (fuch  as  Boys  play  with)  of  divers  Colours.  For 
when  it  is  made  to  circulate  by  whipping  it,  it  will  appear  of  fuch  a  dirty 
Colour. 

Now  the  compounding  of  thefe  Colours  is  proper  to  my  purpofe,  becaufe 
they  differ  not  from  Whitenefs  in  the  Species  of  Colour,  but  only  in  a  De- 
gree of  Luminoufnefs :  Which  (did  not  the  Animadverfor  concede  it)  I 
might  thus  evince.  A  Beam  of  the  Sun's  Light  being  tranfmitted  into  a  dark- 
ncd  Room,  if  you  illuminate  a  Sheet  of  white  Paper  by  thar  Light,  refleded 
from  a  Body  of  any  Colour,  the  Paper  will  always  appear  of  the  Colour  of 
that  Body,  by  whofe  refleded  Light  it  is  illuminated.  If  it  be  a  Red  Bodv> 
the  Paper  will  be  Red  ;  if  a  Green  Body,  it  will  be  Green  ;  and  fo  of  the 
other  Colours.  The  Reafon  is,  that  the  Fibres  or  Threads,  of  which  the 
Paper  confifls,  are  all  tranfparent  and  fpecular ;  and  fuch  Subfhnces  are  known 
to  refled  Colours  without  changing  them.  To  know,  therefore,  to  what 
Species  of  Colour  a  Grey  belongs,  place  any  Grey  Body  (fuppofe  a  Mixture 
of  Painters  Colours)  in  xht  faid  Light,  and  the  Paper  being  illuminated  by 
its  Refledion,  fhall  appear  White.  And  the  fame  thing  will  happen,  if  it  be 
illuminated  by  Refledion  from  a  Black  Subflance. 

Thefe  therefore  are  all  of  one  Species;  but  yet  they  feem  diflinguiih'd  not 
only  ty  Degrees  of  Luminoufnefs,  but  alfo  by  fome  other  Inequalities,  whereby 
they  become  more  harfh  or  pleafant.  And  the  Diflindion  feems  to  be,  that 
Greys,  and  perhaps  Blacks,  are  made  by  an  uneven  Defed  of  Light,  confi  fling 
as  it  were  or  many  little  Veins  or  Streams,  which  differ  either  in  Luminoufnefs.  C^  r\r\n\(> 
or  in  the  unequal  Diftibution  of  diverfly  coloured  Rays;  fuch  as  ought  to  be  by  VnOOglL 
Vol.  I.  X  caufed 
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caufed  by  Reflefljon  fitm  a  Mixture  of  White  and  Bkclc^  or  of  diverfljr 
tokmied  Corpufdes.  But  when  fuch  'm^pesfeStly  mix'd  Light  is  by  a  fecond 
^efledion  fix^m  the  Ps^er  more  evenly  and  unifbmily  blend6d9  it  beccoaes 
more  pleafant^  and  exhibits  a  faint  or  fhadowed  Whitene&  And  that  fiicb 
fittle  Irregularities  as  thefe  may  caufe  thefe  Differences^  is  not  improbablef  if 
we  confider>  how  much  Variety  may  be  caufed  in  Sounds  of  the  fiune  Tone^ 
by  irregular  and  uneven  Jarrings.  And  befides9  thofe  Differences  are  fi>  little*, 
that  I  have  fometimes  doubted,  whether  they  be  any  at  all,  when  I  have  con- 
fidered,  that  a  Black  and  White  Body  bein^  i^ced  tc^ether,  the  one  in  a 
ftrong  Light,  and  the  other  in  a  very  fidnt  Lignt,  fo  proportbned  that  thej^ 
might  appear  equally  luminous,  it  has  been  difficult  to  difHnguiih  them, 
when  viewed  at  Diuance^  uiJefi  when  the  Black  Teemed  more  Bluifh,  and 
the  White  Body  in  a  Lie^t  ftiU  Winter,  hath,  in  Companfbn  of  the  Bbck 
Body,  itfelf  appeared  Bkck. 

This  leads  me  to  another  Way  of  compounding  Whitenefe ;  which  is, 
that,  if  four  or  five  Bodies  of  the  more  eminent  Colours,  or  a  Riper  painted 
all  over  in  feveral  Parts  of  it  with  thofe  feveral  Coburs  in  a  due  Propor- 
tion, be  placed  in  the  faid  Beam  of  Light,  the  Light  refleded  from  tnofe 
Colours  to  another  White  Paper,  heU  at  a  convenient  Diffance,  fhall  make- 
that  Paper  appear  White.  It  it  be  held  too  near  the  Coknirs,  its  Parts  will 
(eem  oi  thofe  Colours  that  are  nearefl  them ;  but  by  removii^  it  further»^ 
that  all  its  Parts  may  be  equally  illuminated  by  all  the  Coteurs,  they  wiB  be 
more  and  more  diluted,  until  they  become  perfedly  White.  And  you  may 
fiuther  obferve,  that  if  any  of  the  Cofours  be  intercepted^  the  Paper  wiD  no 
fonger  appear  White,  but  of  the  odier  Cotours  which  are  not  intercgjted.. 
Now  that  this  Whitenels  is  a  Mixture  of  the  feverally  coloured  Fjiys,  fallii^ 
confufedly  on  the  Paper,  I  fee  no  reafbn  to  doubt  of;  becaufe,  if  the  Light 
became  uniform  and  fimilar  before  it  fell  confufedly  on  the  Paper,  it  muft 
much  more  be  uniform,  when  at  greater  Diflance  it  falls  on  the  $pedator*s 
Eye  5  and  fo  the  Rays,  which  come  from  feveral  Colours,  would  in  no  Qua* 
lities  differ  from  one  another,  but  all  of  them  exhibit  the  fame  Cobur  to  the 
Spectator,  contrarv  to  what  he  kcs* 

Not  much  unlike  this  Inftance  it  is,  that  if  a  polifh'd  Piece  of  Metal  be 
fo  placed  that  the  Coteurs  appear  in  it  as  in  a  Lookine-Glafs,  and  then  the 
Metal  be  made  rough,  that  by  a  confiifed  Refledion  mofe  apparent  Colours 
may  be  blended  together,  they  fhall  difappear,  and  by  their  Mixture  caufc 
the  Metal  to  look  White. 

But  further  to  enforce  this  Experiment :  If  inflead  of  the  Paper,  any  White 
Froth  confifKng  of  finall  Bubbles,  be  illuminated  by  Reflexion  from  tne  afore- 
faid  Cok>urs,  it  fhaD  to  the  naked  Eye  feem  White,  and  yet  through  a  good 
Microfcope  the  feveral  Colours  will  appear  difHnd  on  the  Bubbles,  as  if  feen 
by  Reflexion  from  fb  many  fpherical  Surfaces.  With  my  naked  Eye,  beim 
very  near,  I  have  alfb  difcemed  the  feveral  Colours  on  each  BubUe ;  and 
yet  at  a  greater  Diflance,  where  I  could  not  diftinguifh  them  apart,  the  Froth 
nath  appeared  entirely  White.  And  at  the  fame  Diflance,  when  I  kx>k'd  in- 
jtently^  I  have  feen  the  Colours  diftindly  on  each  Bubble  i  and  vet  by  ^pV^  .^ 
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«ny  Eyes  a$  if  I  would  look  at  fbmething  afar  off  beyond  them,  thereby  txf 
lender  the  Vifion  conf u{ed>  the  Fiotfa  has  appeared  without  any  other  CcJour 
thui  Whitened  And  what  is  here  £ud  of  Froths^  may  eaOy  be  underflxxx}^ 
of  the  Paper  oc  Metals  in  the  forcing  Es^iments*  For  their  Parts  are 
fi>ecu]arBodies>likethd[eBubUes;  and  perbups  with  an  excellent  Microfcop^ 
the  Colours  may  a]£>  be  (een  intermixecmr  refleded  from  them. 

In  prmortioning  the  (everal  colour'd  oodies  to  produce  thefe  Efleds^  there 
may  be  kune  Nicends ;  and  it  will  be  more  convenient^  to  make  de  of  the 
Cok)urs  of  the  Prifini  caft  on  a  Wa]l>  by  whofe  Refl^ion  the  Paper>  Me* 
tal>  Froth)  and  other  white  Subftances  may  be  illuminated.  And  I  uTually 
made  my  Trials  this  W^>  becaufe  I  could  better  exclude  any  icattering  Ligh^ 
fiom  mndog  widi  the  Colours  to  dilate  them. 

To  this  Way  of  compounding  Whitene69  may  be  referred  that  other,  by 
mixing  Light  after  it  hath  been  trajeded  through  tranfparently  cobur'd  Sub- 
Chcnces.  Tor  Inftance>  if  no  Light  be  admitted  mto  a  Koom^  tait  only  through 
colour'd  Glals,  whofe  feveral  Parts  are  of  feveral  Colours  in  a  pretty  equal 
Proportion;  aD  white  Thin«  in  the  Room  fliall  appear  white,  if  they  be  not 
heki  too  near  theClais :  And  yet  this  Light,  with  which  they  are  illuminatedy 
cannot  poffiUy  be  uniform ;  oecaufe,  if  the  Rays,  which  at  their  Entrance 
are  of  oivers  Colours,  do  in  their  Prc^refc  through  the  Room  fuflFer  any  Al* 
teraticH)  to  be  reduced  to  an  Uniformity,  the  Glafs  would  not  in  the  remoteft 
Parts  of  the  Room  appear  of  the  very  fimie  Colour,  which  it  doth  when  the 
Spedat(M*'s  Eye  is  voy  near  it :  Nor  would  the  Rays,  when  tranfinitted  into 
another  dark  Room  tnrough  a  litde  Hole  in  an  oppofite  Door  or  Partition- 
Wall,  projeft  on  a  Paper  the  Species  or  Reprefentation  of  the  Glafs  in  its 
proper  Cok>urs. 

And,  by  the  by,  this  feems  a  very  fit  and  cogent  Inftance  of  fome  other 
Parts  of  my  Theory^  and  particularly  of  the  15th  Profofuian.  For  in  this 
Room  all  natural  Bodies  wnatever  appear  in  their  proper  Colours.  And  all 
the  Phaenomena  of  Colours  in  Nature,  made  either  by  Refraftion  or  with- 
out it,  are  here  the  £mie  as  in  the  open  Air.  Now  the  Light  in  this  Room 
beii^  fuch  a  diffimilar  Mixture,  as  I  have  defcribed  in  my  Theory  y  the  Caufe 
of  afi  thefe  Phenomena  muft  be  the  iame  that  I  have  here  adign'd.  And  I  fee 
no  reafon  to  fufped,  that  the  fame  Phenomena  fhould  have  other  Caufes  in 
the  open  Air. 

The  Succefi  of  this  Experiment  may  be  eafily  conjedured  by  the  Apr 
pearances  of  Things  in  a  Church  or  Chapel,  wnofe  Windows  are  of  co- 
loured Gb(s ;  or  in  the  open  Air,  when  it  is  iUuftrated  with  Clouds  of  var- 
rious  ColcHirs.  -^ 

ThereareyetothcrWaysby  whichlhavcproducedWhitenefi;  as  by  cafting 
feveral  Colours  fix)m  two  or  more  Prffins  upon  the  lame  Place ;  by  remding  a 
Beam  of  Light  with  two  or  three  Prifins  fucceffively,  to  make  the  di veiling 
Colours  converge  again  ;  by  refleding  one  Colour  to  another,  and  by  looking 
through  a  Prifin  on  an  Objed  of  many  Q)lours ;  and  (which  is  equivalent  to 
the  above-mention'd  Way  of  mixing  Coburs  by  concave  Wedges  fill'd  with       ^^  | 

<olour*d  Liqucn^  I  have  obfcrv'd  the  Shadows  of  a  painted  GlaS-Window  to    by  CnOOQlC 
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become  White,  where  tho(e  of  many  Ck>lours  htve  at  a  mat  Diflance  in* 
terfered.  But  yet  for  further  Satisfaftion,  the  Animadverfor  may  try,  if  he 
pteife,  the  Effefts  of  four  or  five  of  fuch  Wedges  fill'd  with  Liquors  of 
as  many  feveral  Colours. 

Befides  all  theft,  the  Colours  of  Water-bubbles,  and  other  thin  pellucid  Sub- 
ftances,  afford  feveral  Infhnces  of  Whitenefs  produced  by  their  Mixture ;  with 
one  of  which  I  ftiall  conclude  this  Particular.  Let  feme  Water,  in  which  a 
convenient  Quantity  of  Soap  or  Wa(hball  b  diffolv'd,  be  agitated  into  Froth, 
and  after  that  Froth  has  flood  a  while  without  further  Agitation,  *till  you  fee 
the  Bubbles,  of  which  it  confifls,  b^in  to  break,  there  will  appear  a  great 
Variety  of  Colours  all  over  the  Top  of  every  Bubble,  if  you  view  them  near 
at  hand ;  but  if  you  view  them  at  fo  great  a  Diftince  that  you  cannot  difUn- 
guifti  the  Colours  one  from  another,  the  Froth  will  appear  perfeftly  White. 

Thus  much  concerning  the  Defign  and  Subfhnce  of  tne  Animadverfbr's 
Confiderations.  There  are  yet  fome  Particulars  to  be  taken  notice  of,  before  I 
conclude ;  as  the  Denial  of'^the  Exfer'tmentum  Ormis.  On  this  I  chofe  to  lay 
the  whole  Strefs  of  my  Difcourfe;  which  therefore  was  the  principal  Thing  to 
have  been  objeded  againfl.  But  I  cannot  be  convinced  of  its  Infufficfency  hy 
a  bare  Denial,  without  afligning  a  Reafon  for  it.  I  am  apt  to  believe,  it  has 
been  mifunderflood ;  for  otherwife  it  would  have  prevented  the  Difcourfes  a- 
bout  rarefying  and  fplitting  of  Rays ;  becaufe  the  Defign  of  it  is  to  fliew,  that 
Rays  of  divers  Cotours  confider'd  apart,  do  at  equal  Incidences  fufler  unequal 
Refraftions,  without  being  fplit,  rsray'd,  or  any  ways  dilated. 

MomCiipitfs^  VL  I.  Methinks  that  the  mofl:  important  Obje6Hon  which  is  made  agamfl 
tifni  wfon  this  Mr.  Ncanm  by  way  of  Query,  is  that.  Whether  there  be  more  than  two  forts 
w^yvo- Paris  ^^  Coloun?  For  my  part,  I  believe,  that  an  Hyp©thefis,  that  fliould  explain 

kf  ^\ Mechanically,  and  by  the  Nature  of  Motion,  the  Colours  Yellow,  Green  and 

Tuly^*i^.^x67*}.  fi'^^'  woulabe  fuificient  for  all  the  reft,  in  regard  that  thofe  others,  being  only 
more  deeply  charged,  (as  appears  by  the  Prifms  of  y\x.HookS)  do  produce  the 
dark  or  deep  Red  and  Blue;  and  that  of  thefe  four  all  the  other  Colours  may 
be  compounded.  Neither  do  I  fee  why  Mr.  Nmnm  doth  not  content  himfclf 
with  the  two  Colours,  Yellow  and  Blue ;  for  it  will  be  much  more  eafy  to 
find  any  Hypothefis  by  Motion,  that  may  explicate  thefe  two  Differences,  than 
for  fo  many  Diverfities  as  there  are  of  other  Colours.  And  *till  he  hath  found 
this  Hypothefis,  he  hath  not  taught  us,  what  it  is  wherein  confifh  the  Nature 
and  Difference  of  Colours,  but  only  this  Accident  (which  certainly  is  very 
confiderable)  of  their  different  RefrmgihiUtj. 

As  for  the  Compofition  of  White  made  by  all  the  Colours  together,  it  may 
poflibly  be,  that  Yellow  and  Blue  might  alfo  be  fufficient  for  that :  Which  is 
worth  while  to  try ;  and  it  may  be  done  by  the  Experiment  which  Mr.  New* 
ton  propofeth,  by  receiving  againft  a  Wall  of  a  darkned  Room  the  Colours 
of  tne  Prifm,  and  to  caft  their  reflefted  Light  upon  white  Paper.  Here  you 
muft  hinder  the  Colours  of  the  Extremities,  vk..  the  Red  and  Purple,  from 
flriking  againft  the  WaH,  and  leave  only  the  intermediate  Colours,  YeUow, 
Green  and  Blue^  to  fee  whether  the  Lignt  of  thefe  alone  would  not  make  the. 
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Paper  appear  White,  as  well  as  when  they  all  gave  Light.  I  even  doubt, 
whether  the  lighteft  Place  of  the  Yellow  Cobur  may  not  all  alone  produce 
that  EflFed,  and  I  mean  to  try  it  at  the  firft  Conyeniency ;  for  this  Thought 
never  came  into  my  Mind  but  juft  now.  Mean  time  you  may  fee,  that  if 
thefe  Experiments  do  fucceed,  it  can  no  more  be  faid,  that  all  the  Colours  are 
ncceflary  to  compound  White,  and  that  'tis  veiy  probable,  that  all  the  reft  are 
nothing  but  Degrees  of  Yellow  and  Blue,  more  or  lefi  charged. 

2.  It  feems.'to  me,  that  N.  takes  an  improper  Way  of  examining  the  Na-  Am!wer'd^  by 
ture  of  Colours,  whilft  he  proceeds  upon  compounding  thofe  that  are  already  ^^  Ncwtoa; 
compounded.    Perhaps  he  would  fooner  fatisfy  hinuelf  by  refolving  Light  AugjAnfi^jr . 
into  Colours,  as  fir  as  may  be  done  by  Art,  and  then  by  examining  the  Pro- 
perties of  thofe  Colours  apart,  and  afterwards  by  trying  theEffeds  of  re-con- 
joining  t>*  o  or  more,  or  aU  of  thofe ;  and  laftly,  by  feparating  them  again,  to 
examine  what  Changes  that  Re-conjunftion  had  wrought  in  them.     I  have 
formerly  fliew'd,  Tnat  all  Colours  cannot  pradically  be  deriv'd  out  of  the . 
Yellow  and  Blue,  and  confequently  that  thofe  Hypothefes  are  groundleft . 
which  imply  they  may.    If  you  ask  what  Cotours  cannot  be  derived  but 
of  Yellow  and  Blue  ?  I  anfwer.  None  of  thofe  which  I  defined  to  be  Ori- 
ginal ;   and  if  he  can  ihew  by  Experiment  how  they  may,  I  will  acknow- 
fcdge  my  felf  in  an  Error.    Nor  is  it  eafier  to  fi-ame  an  Hypothefis  by  aflii- 
ming  only  two  original  Colours,  rather  than  an  indefinite  Variety ;  unlefs  it 
be  eifier  to  fuppofe  that  there  are  but  two  Figures,  Sizes,  and  Degrees  of  * 
Velocity  or  Force  of  the  iErhereal  Corpufcles  or  Pulfes,  rather  than  an  inde- 
finite Variety ;   which  certainly  woulcl  be  a  harfli  Suppofition. .  No  Man  - 
wonders  at  the  indefinite  Variety  of  Waves  of  the  Sea,  or  of  Sands  on  the 
Shore  ;  but,  were  they  all  but  two  Sizes,  it  wouU  be  a  very  puzzling  Phaeno-  - 
mefion.     And  I  ihould  think  it  as  unaccountable,  if  the  feveral  Parts  or  Cor- 
pufcles,  of  which  a  fhining  Body  confifts,  which  muft  be  fuppofed  of  various 
Figures,  Sizes  and  Motions,  Ihould  impreft  but  two  Sorts  of  Motion  on  the 
adjacent  ^Ethereal  Medium,  or  any  other  way  beget  but  two  Sorts  of  Rays* . 
But  to  examine  how  Cofours  may  be  explained  hypothetically,  is  beiides  my 
purpofe.     I  never  intended  to  rtiew  wherein  confifts  the  Natiu-e  and  DifFc-  - 
rence  of  Colours,  but  only  to  lliew,  that  defa£lo  they  are  original  and  immu-  - 
table  Qualities  of  the  Rays  which  exhibit  them  ;  and  to  leave  it  to  others  to 
explicate  by  mechanical  Hypothefes,  the  Nature  and  Difference  of  thefe  Qua* 
lities;  which  I  take  to  be  no  difficult  Matter.   But  I  would  not  be  underftood, .. 
as  if  their  Difference  confifted  in  the  different  Refran^ibUitj  of  thofe  Rays;  for 
that  dijferent  RefrangthiUtj  conduces  to  their  Produdion  no  otherwife,  than  by 
feparating  the  Rays  whofe  Qualities  they  are.-    Whence  it  is.  That  the  lame 
Rays  exnibit  the  fame  Colours  when  feparated  by  any  other  Means ;   as  by  - 
their  different  ReflexihUitj/y  a  Quality  not  yet  difcourfed  of. 

In  the  next  Particular,,  where  /(/".would  Ihew,  that  it  is  not  neceflory  to  • 
mix  all  Cofours  for  the  Produdion  of  White;    the  Mixture  of  Yellow^.. 
Green  and   Blue,    without  Red  and   Violet,    which  he  propounds  for 
that  End,  will  not  produce  White,  but  Green ;    and  the  briphteft  Part 
of  the  Yellow  will  afford  no  other  Colour,  but  Yellow,^  if  .tne  Experi-  . 
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*iitent  be  made  in  a  Room  weD  dariuiecL  as  it  ought ;  bccaufc  the  ccfcuPd 
Light  is  much  weakned  by  the  Refledion,  and  lo  apt  to  be  diluted  by  the 
mixing  of  any  other  fcattering  Lisht.  But  yet  there  is  an  Expmmeat  or 
*  two  formerly  mentioned  by  whi<£  I  have  produced  White  out  of  two  0> 
lours  alone,  and  that  varioully ;  as  out  of  Orsu^  and  a  full  Blue,  and  out  of 
^cd  and  pale  Blue,  and  out  of  Yellow  and  Violet,  as  alfo  out  of  other  Pain 
of  intermediate  Colours.  The  moft  convenient  Experiment  for  perfbrmii^ 
this,  was  that  of  cafting  the  Colours  of  one  Prifin  upon  thofe  of  another^ 
after  a  due  Manner.  But  what  N'.  can  deduce  from  hence,  I  fee  not ;  for  die 
two  Coloun  were  compounded  of  all  others,  and  fo  the  refuking  White  (to 
fpeak  properly)  was  compounded  of  them  all,  and  only  decompounded  of 
tnofe  two.  For  Inftance,  the  Orai^e  was  conipoundol  of  Red,  Orangey 
Yellow,  and  feme  Green;  and  the  Blue,  of  Violet,  full  Blue,  light  Bhie> 
and  fome  Green,  with  all  then*  intermediate  D^tes ;  ^uid  confequently  the 
Orange  and  Blue  together  made  an  Aggr^te  of  all  Cok>urs  to  confKtute  the 
White.  Thus  if  one  mix  Red,  Orange,  and  Yeltow  Powders  to  make  an 
Orange ;  and  Green,  Blue,  and  Violet  Cofours  to  make  a  Blue ;  and  laffly, 
the  two  Mixtures  to  make  a  Grey;  that  Grey,  though  decompounded  of  oo 
more  than  two  Mixtures,  is  yet  compounded  of  all  me  fix  Powders,  as  truly 
as  if  the  Powders  had  been  all  mix*d  at  once. 

This  is  fb  plain,  that  I  conceive  there  can  be  no  fiirther  Scruple ;  efpeci- 
ally  to  them  who  know  how  to  examine,  whether  a  Colour  be  fimple  or  com- 
pounded, and  of  what  Colours  it  is  compounded ;  which  having  explain'd 
m  another  Place,  I  need  not  now  repeat.    If  therefore  iV.  would  conclude 
any  thing,  he  raufl  fhew  how  White  may  be  produced  out  of  two  uncom- 
pounded  Coburs :   which  when  he  hath  done,  I  will  fiuther  tell  him,  why 
ne  can  conclude  nothing  6*om  that.    But  I  believe  there  cannot  be  found  an 
"Experiment  of  that  Kind ;  becaufe,  as  I  remember,  I  once  try'd,  by  gra- 
dual Succeflion,  the  Mixture  of  all  Pairs  of  uncompounded  Colours;  and 
though  fome  of  them  were  paler,  and  nearer  to  White  than  others,  yet  none 
•^oula  be  truly  call*d  White.    But  it  being  fome  Years  fince  this  Tryal  was 
*made,  I  remember  not  well  the  Circumfbnces,  and  therefore  recomm:nd  it 
to  others  to  be  try'd  again. 
AKiih  hMMif      ?•  S^'^g  ^^^^  ^^*  Newton  maintains  his  Opinion  with  fb  much  Concern, 
Ji^nr^!        **  I  lift  not  to  difpute.    But  what  means  it,  I  pray,  that  he  faith,  Thongh  I 
N.  97.  b  ^^^^- Jlxiicld  jhav  h'mh  that  the  White  could  he  froducea  only  of  two  uncemff^tmded 
CoUmrsy  jet  I  could  conclude  nothing  from  that?  And  yet  he  hath  aSrm'd,  that 
to  compofe  the  White,  all  primitive  Cotours  are  neccflary. 

4.  In  my  faying,  that  when  Monpeur  N.  hath  Ihewn  how  White  maj  he 

Newton!-^    ^  ffodMced  out  of  two  uncompounded  Coloun^  I  will  tell  hinh  whj  he  can  condude 

N.  9^.  i.  ^087.  nothing  from  that ;  my  Meaning  was.  That  fuch  a  White  (were  there  any  fuch) 

JuJy»  An.  U7J-  ^ould  have  different  Properties  from  the  White  which  I  had  refped  to,  when 

I  defcribed  my  Theory,  tnat  is,  from  the  White  of  the  Sun's  immediate  Light> 

of  the  ordinary  ObjeiSb  of  our  Senfes,  and  of  all  white  Phenomena  that  have 

hitliertc  fillen  under  my  Obfervation.    And  thofe  diflferent  Properties  would 

evince  it  to  be  of  a  different  Conftitution :  Infomuch,  that  fuch  a  Produftion 
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of  White  would  be  ib  far  fiom  contradi&ings  that  it  would  rather  dluftrate 
tnd  ccMifinn  my  Theory ;  becmife  by  theDiflference  of  that  6x>m  other  Whites 
k  would  appear,  that  other  Whites  are  iK>t  coinpouixled  of  only  twoC6iours 
like  that.  And  therefore  if  Mmifitm  N.  would  prove  any  thing,  it  is  requi-^ 
fite  that  he  do  not  only  produce  out  of  two  primitive  Colours  a  White, 
which  to  the  naked  Eye  fhaO  s^pcar  like  other  Whites,  but  alfi>  ihall  agree 
with  them  in  all  other  Propones. 

But  to  let  you  undierftand  wherein  fuch  a  White  woukl  difier  from  other 
Whites,  and  whv  fixwn  thence  it  woukl  fbOow  that  other  Whites  are  other- 
wife  compounded,  I  fliall  hy  down  this  Pofition. 

That  d  c§mfmnihii  Cohttr  cm  be  refhhed  Ptt0  no  tmrt pmfk  OJamt  thm^ 
tboji  of  whkh  it  is  camfomukd. 

This  feems  to  be  felKevident,  and  I  have  alio  tried  it  feveral  W^rs,  and 
porticuhrly  by  this  which  fti^ws:  Let  «t  reprefent  an  obkwig  Piece  ot  White  ^7C- 
Paper  about  :  or ;  of  an  Inch  broad,  and  illuminated  in  a  auk  Rbcnn,  with 
a  Mixture  of  two  Colours  caft  upon  it  from  two  Prifins,  fuppofe  a  deep  Blue 
and  Scarlet,  which  muft'feverally  be  as  uncompounded  as  they  can  conveni- 
ently h^  made ;  then,  at  a  convenient  Difknce,  fimpofe  of  fix  or  eisht  Yards, 
view  it  through  a  clear  Triangular  Glafs  or  Cryffal  Prifin.  heU  panSd  to  the 
Paper,  and  you  (hall  fee  the  two  Gokxirs  parted  from  one  another  in  the  Fai- 
fhion  of  two  Images  of  the  Paper,  as  they  are  r^refented  at  0  and  >,  where 
fiippofe  $  the  Scarlet,  and  y  d^  Blue,  without  Green>  or  any  other  Colour 
between  them. 

Now  fiom  the  aforefaid /'9&i0«  I  deduce  thefe  two  GzMfZi^SMxjf   i.  That  if  *^ 
there  were  found  out  a  Way  to  compound  White  of  two  fimple  Colours 
only,  that  the  White  would  be  again  refblvable  into  no  more  than  two. 
%.  That  if  other  Whites,  as  that  of  the  Sun's  Light,  &c.  be  refblvAle  into  - 
more  than  two  Gm^  Colours  (as  I  find  by  Experiment  that' they  are)  then  -^ 
they  mufl  be  compounded  of  more  than  two. 

To  make  this  plainer,  fuppofe  that  A  reprefents  a  white  Body,  illumina-  •« 
ted  by  a  dired  Beam  of  the  Sun  tranfinitted  through  a  fxnall  Hole  into  a 
dark  Room,  and  <t  fuch  another  Body>.iUuminated  by  a  Mixture  of  two  - 
fimple  Cofours  ,*  which,  if  poflible,  may  make  it  alfo  appear  of  a  white  Co-  • 
k>ur  exaftly  like  A  :  Then,  at  a  convementDiflance,  view  thefe  two  Whites 
t}m)ugh  a  Prifm,  and  A  will  be  changed  into  a  Series  of  all  Cofours,  Red,  - 
YcBow,  Green,  Blue,  Purple,  with  their  intermediate  Degrees  fucceeding 
in  Order  fiom  B  to  C.    But  <*,  according  to  the  aforefaid  Experimen*^  will  i 
only  yield  thofe  two  Colours  of  which  it  was  compounded,  and  thofe  not 
comerminate  like  the  Colours  at  B  C,  but  feparate  fi-om  one  another,  as  at 
il  and  >,  by  means  of  ^hc  different  Rcfrangibility  of  the  Rays  to  which  : 
they  belong,.    And  thus  by  comparing  thefe  two  Whites,  th^  would  J^ 
pear  to  be  of  a  different  Conflitution^  and  A  to  confift  of  more  Colours 
than  «•    So  that  what  Mmjuur  N.  contends  for,  would  rather  advance  my 
Theory  by  the  Accefi  of  a  new  Kind  of  White,  than  conclude  againft  it. 
But  I  ^  no  Hopes  of  compounding  fuch  a  White. 
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As  for  Monfte$ir  N.  his  Expreflion,  That  I  mmntmn  mj  DoStrme  VJithfa 
Concern f  I  confefs  it  was  a  little  un^tefiil  to  me,  to  meet  with  Objeftions 
which  had  been  anfwer'd  before,  without  having  the  leaft  Rea(bn  given  nac 
>ii.  Suppl.  /.  why  thofe  Anfwers  were  infufficient.  Thofe  Anfwers  were  to  (hew,  that 
149.  &  kq.  there  are  other  fimple Colours  befides  Blue  and  Yellow;  I  inftanced  in  a  fini- 
ple  or  homogencal  Green,  fuch  as  cannot  be  made  by  mixing  Blue  and  Yellow, 
or  any  other  Colours.  And  I  alfo  fhew'd  why,  fuppofing  that  all  Colours 
might  be  produced  out  of  two,  yet  it  would  not  follow  that  thofe  two  arc 
the  only  original  Colours.  The  Reafons  I  defire  you  would  compare  with 
what  hath  now  been  faid  of  White.  And  fo  the  Neceflity  of  all  Cotours  to 
produce  White,  might  have  appear'd  by  that  Experiment,  where  I  fay,  That 
if  any  Colour  at  the  Lens  be  intercepted,  the  Whitenefs  (which  is  compounded 
of  them  all)  will  be  changed  into  (the  Refult  of)  the  other  Colours. 

However,  fince  there  leems  to  have  happen'd  fome  Mifunderftandiro  be* 
rw  een  us,  I  ihall  endeavour  to  explain  my  (elf  a  little  further  in  thefe  Things, 
according  to  the  following  Metnod. 

^Definitions^  I.  I  call  that  Light  homogeneal,  fimilar  or  unifomi,  whofe 
Rays  are  equally  refrangible. 

2.  And  that  neterogeneal,  whofe  Rays  are  unequally  refrangible. 
Note.  There  are  but  three  AfFedions  of  Light,  in  which  I  have  obferved 
its  Rays  to  differ,  viz>.  RefirangibiUtjy  ReflexibiUtjy  and  Cokwr ;  and  thofe 
Rays  which  agree  in  Refrangibility  agree  alfb  in  the  other  two,   and 
therefore  may  well  be  defined  homogeneal,  efpecially  fince  Men  ufually 
call  thofe  Things  homogeneal  which  are  fo  m  all  Qualities  tliat  come 
under  their  Knowledge,  tho'  in  other  Qualities,  tliat  their  Knowlcdg: 
extends  not  to,  there  may  poflibly  be  fome  Heterogeneity. 
-3,  Thofe  Colours  I  call  fimple,  or  nomogeneal,  which  are  exhibited  by 
homogeneal  Light. 

4.  And  thole  compound  or  heterogeneal,  which  are  exhibited  by  herero- 
geneal  Light. 

5.  Different  Coloun,  I  call  not  only  the  more  eminent  Species,  Red,  Yel- 
low, Green,  Blue,  Purple,  but  all  other  the  minuteft  Gi-adations ;  much 
after  the  fame  manner  that  not  only  the  more  eminmt  Degrees  in  Mulick, 
but  all  the  leaft  Gradations  are  efteemed  different  Sounds. 

Propofitions.']  x.  The  Sun's  Light  confifts  of  Rays  differing  by  indefinite 
Degrees  of  Refrangibility. 

2.  Rays  which  differ  in  Refrangibility  when  parted  from  one  another, 
do  proportionally  differ  in  the  Colours  which  tney  exliibit.  Thefe  two 
Trofojkions  are  Matter  of  Fad. 

5.  There  are  as  many  fimple  or  homogeneal  Colours,  as  Degrees  of  Re- 
frangibility :  For  to  every  Degree  of  Refrangibility  belongs  a  different  Co- 
Jour,  by  Prop.  2.  and  that  Colour  is  fimple,  hy 'Def,  i,  and  3. 
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4.  Whitencfi,  in  all  Refpefts  like  that  of  the  Sun's  immediate  Li^t,  and 
tbf  all  the  ufual  Objeds  of  our  Senfes,  cannot  be  compounded  of  two  Simple 
Colours  alone :  For  fuch  a  Compofition  muft  be  made  by  Rays  that  have 
Only  two  Degrees  of  Refiangibility,  by  Def.  r,  and  j  ;  and  therefore  it 
canrwt  be  like  that  of  the  Sun's  Lignt,  by  Prof.  1 ;  nor,  for  the  fame  Rea- 
Ibn,  like  that  of  ordinary  white  Objeds. 

J,  Whitenefi,  in  all  Refpefts  like  that  of  the  Sun's  immediate  Light,  can- 
jidt  be  compounded  of  Simple  Cotours,  without  an  indefinite  Variety  of 
them :  For  to  fuch  a  Compofition  there  are  requifite  Rays  endued  with  all 
tlie  indefinite  Degrees  of  Refitmgibility,  by  Prop.  i.  And  thofe  infer  as 
many  Simple  Cokmrs,  by  Def.  i,  and  5,  and  Prop.  2,  and  5. 

To  make  thefe  a  little  plainer,  I  have  added  alfo  the  Propojitions  that  follo\v. 

6.  The  Rays  of  Light  do  not  aft  on  one  another  in  pafling  through  tlie 
lame  Medbtm.  This  appears  by  feveral  former  Paflages,  and  is  capable  of 
fiuther  Proof. 

7.  The  Rays  of  Light  fuffer  not  any  Change  of  their  Qualities  fi-om 
Refia&ion* 

8.  Ncm:  afterwards  fiiom  the  adjacent  quiet  Medium.  Thefe  two  Propofi- 
rions  are  manifeft  de  faSo  in  homogeneal  Light,  whofe  Colour  and  Reiran- 
;gibility  is  not  at  all  changeabkf  eitner  by  Refi^ftion,  or  by  the  Contermi- 
nadon  of  a  quiet  Medium.  And  as  for  heterogeneal  Lignt,  it  is  but  an 
A^^te  or  feveral  Sorts  of  homogeneal  Light ;  no  one  Sort  of  which 
fuffers  any  more  Alteratbn  than  if  it  were  alone,  becaufe  the  Rays  aft  not 
on  one  another,  by  Prop.  6.  and  therefore  the  Aggregate  can  fuffer  none. 
Thefe  two  Propolitions  alfo  might  be  further  proved  apart  by  Experiments, 
100  king  to  be  here  defcribed. 

9.  There  can  no  homogeneal  Colours  be  educed  out  of  Light  by  Refrac- 
tion, which  were  not  commixt  in  it  before ;  becaufe  by  Prop.  7  and  8,  Re- 
fnSbon  changeth  not  the  Qyalities  of  the  Rays,  but  only  feparates  thofe 
which  have  aiverfe  Qudities,  by  means  of  the  different  Refrangibility.' 

I  o.  The  Sun's  Light  is  an  Aggregate  of  an  indefinite  Variety  of  homoge- 
neal Coloiu^;  by  Prop,  i,  j,  and  9.  And  hence  it  is,  that  I  call  homoge- 
neal Colours  alto  primitive  or  original. 

VII.   I .  I  doubt  not  of  what  Mr.  Newton  afliirms ;  and  have  my  felf  fbme-  Amm*ivtiiim$ 
times  in  like  Cifcumftances  obferved  the  like  Difference  between  the  Length  J^^^^^'ci^"*' 
and  Breadth  of  the  coloured  SpeEbrnm ;  but  never  found  it  fo  when  the  Sky  was  1  mts  i  hy  mt, 
clear  and  free  (torn  Clouds,  near  the  Sun :  But  th«n  only  appeared  this  Diffe-  ^'  }f^^p\iy 
itnce  of  Length  and  Breadth,  when  the  Sun  either  ihined  thro'  a  white  Clrud,  Un.  kn.  U75.* 
or  enlighmecf  Ibme  fuch  Ctouds  near  unto  it.    And  then  indeed  it  was  no  mar- 
vel, the  faid  SpeShrttm  ihouW  be  tonger  than  broad ;  fince  the  Cloud  or  Clouds 
lb  enlightned,  were  in  order  to  thofe  Colours  tike  to  a  great  Sun,  makihg  a 
far  greater  Angle  of  Inteifedion  in  the  Hole,  then  the  true  Rays  of  the  Sun 
do  make ;  and  therefore  are  able  to  enlighten  the  whole  Length  of  the  Prifin, 
and  not  only  fome  fmall  part  thereof  as  we  fee  enlighmed  by  the  true  Sun-  r-^  1 

Beams  commg  thro'  the  fame  little  Hole.    And  this  w^  behold  alfo  in  thized  by  VnOOglC 
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true  Sun-Beams,  when  they  enlighten  the  whole  Prifin ;  for  altho'  in  a  dear 
Heaven,  the  Rays  of  the  Sun  paffing  thro'  the  fiid  Hole,  never  make  a 
Speftrum  longer  than  broad,  becaufe  mey  then  can  occupy  but  a  (mall  Part  of 
the  Prifin ;  yet  if  the  Hole  be  fo  much  bigger  as  to  enlignten  the  whole  Prifin, 
you  Ihdl  prefently  fee  the  Ltngth  of  the  Speftrum  much  exceed  its^  Breidth ; 
which  Excefi  will  be  always  to  much  the  greater,  as  the  Length  of  the  Prifm 
exceeds  its  Breadth.  From  whence  I  conclude.  That  the  Speftrum,  this 
Learned  j^Hthor  fiiw,  much  longer  than  broad,  was  not  affeded  by  the  true 
Sun-Beams,  but  by  Rays  proceeding  from  fome  bright  Cloud,  as  is  faid;  and 
by  Confequence,  that  the  Theory  cf  Ught  grouncfed  upon  that  Expermtem 
cannot  fubiift. 

What  I  have  here  faid,  needs  no  other  Confirmation  than  meer  Experience, 
which  any  one  may  quickly  try :  neither  have  I  only  tried  the  fame  upon  this 
Occafion,  but  near  xo  Years  ago  fliew'd  the  fame,  together  with  divers  other 
Experiments  of  Light,  to  that  worthy  Promoter  of  Experimental  Philofbphy, 
Sir  Kenelm  Digbj^  who  coming  into  thefe  Parts  to  take  the\SjwM;-Water$,  re- 
*  At  Leige,  forted  oftentimes  to  my  darkned  Chamber  *,  to  fee  the  various  Phenomena 
of  Light,  made  by  divers  Refradions  and  Reflexions,  and  took  Notes  upon 
them ;  which  Induftry  if  they  alfo  had  us'd,  who  endeavour  to  explicate 
the  aforefaid  Difference  between  the  Length  and  Breadth  of  this  colour'd 
SpeEhrum,  by  the  received  Laws  of  Refraftion,  would  never  have  taken  fo 
impoflible  a  Task  in  Hand. 
Anfaered  4y  ^*  Thefe  Animadverfions  feem  to  need  no  other  Anfwer  but  this,  that  you 

.  * wouU  be  pleafed  to  confider  the  Scheme  in  Mr.  Neivton^  fecond  Anfwer  to 

1^'  A^  \6i\^*  ^"  /^^^x,  and  reft  aflured,  that  the  Experiment,  as  'tis  reprefented,  was  tried 
in  clear  IXiys,  and  the  Prifm  placed  clofe  to  the  Hole  in  the  Window,  fo  that 
the  Light  had  no  room  to  diverge,  and  the  coloured  Image  made  not  parallel 
(as  in  that  Conjedure)  but  tranfvcrfe  to  the  Axis  of  the  Prifin. 
A  JUpt  *y  Mr,  ^  '!f  ^^^fi  ^Jfertions  he  admitted^  they  do  indeed  diredly  cut  off  what  I 
Fr.  Linus.  "  faid  of  Mr.  Newton's  being  deceived  by  a  bright  Qoud.  But  if  we  compare 
J^'  'a'  ^^7^.^'  ^^^"^  ^^^  ^^*  Newton's  firft  Relation  of  the  Experiment,  it  will  evidently 
appear,  they  cannot  be  admitted,  as  being  direftljr  contrary  to  what  is  there 
delivwjd.  For  there  he  tells  us,  The  Ends  of  the  coloured  Imagej  he  pav  on  the 
otpojite  Wally  near  five  times  as  long  as  broody  fiemed  to  be  Jemidrcular.  Now 
tneie  Jemicircular  Ends  are  never  feen  in  a  clear  Day,  as  Experience  fhews. 
From  whence  follows  againft  the  firfi  Aflertion,  that  the  Experiment  was  not 
made  in  a  clear  Day.  Neither  are  thofe  femicircular  Ends  ever  feen  when  the 
Prifm  is  placed  clofe  to  die  Hole ;  which  contradids  the  Jecond  Aflerrion. 
Neither  are  they  ever  feen  when  the  Image  is  tranfverfe  to  the  Length  or  Axis 
of  the  Prifin,  which  direftly  oppofes  the  third  AflTertion.  But  if  in  any  of 
thefe  three  ^afes,  the  Image  be  made  fo  much  longer  than  broad  (as  eaffly 
it  may,*  by  turning  the  Pnfm  a  little  about  its  Axis,  neorfive  times  as  lor^  as 
broad)  then  the  one  End  thereof  will  run  out  intp  a  fliarp  Cone  or*  Pyraninis 
like  the  Flame  of  a  Candle,  and  the  other  into  a  Cone  fomewhat  more 
blunt  ,•  both  which  are  far  fi-om  fceming  femicircular  :  Whereas,  if  the 
Image  be  nwde  not  in  a  clear  Day  but  with  a  bright  Ctoud»  and  die  Prifin  not 
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placed  dofe  to  the  Hole  but  in  a  comoetent  Diftance  from  the  iamc,  then  thefc 
iemicircular  Ends  always  appear,  witn  the  Sides  thereof,  ftreight  lines,  juft  as 
Mr.  Newton  defcribes  thera.  Neither  is  the  Length  of  the  Image  tranfverie, 
but  parallel  to  the  Length  of  the  Prifm.  Out  of  all  which  evidently  follows, 
that  the  E3q)eriment  was  not  made  in  a  dear  Dav;  nor  with  the  Prifin  clofe 
to  the  Hole;  nor  yet  with  the  Image  tranfverfe,  but  by  a  bright  Cloud  and 
a  pandlel  Image  (as  I  conjeftured)  ;  and  I  hope  you  will  alfo  now  fay,  I  had 
good  Reafon  fo  to  conjefture,  iince  it  fo  well  agrees  with  the  Relation.  And 
Experience  will  alfo  ftiew  you,  if  you  pleafe  to  make  Tryal,  as  it  was  made 
in  a  dark  Chamber,  and  Gi>(erve  the  Difference  between  fuch  an  Im^  made 
by  a  bright  Cteud,  and  another  made  by  the  immediate  Rays  of  the  Sun  : 
For  the  former  you  ihall  always  find  parallel,  with  the  Ends  femicircular ; 
but  the  latter  you  ihall  find  traiifverfe,  with  the  Ends  pynunidical,  as  afore- 
laid,  whenfoever  it  appears  fo  much  longer  than  broad. 

More  might  be  £ud  out  of  the  fame  Relation,  to  fhew  that  the  Image  was  not 
tianfver&.  For  if  it  had  been  tranfverfe,  Mn  Newtofh  fo  wdl  skill'd  m  OpiicJ^ 
<ould  not  have  been  furprifed  (as  he  fays  he  was)  to  fee  the  Length  thereof  fo 
«uch  to  exceed  the  Breadth;  it  being  a  Thing  fo  obvious  and  eaty  to  be  edu- 
cated by  the  ordinary  Rules  of  Refradion.  That  other  Place  alfo  (where  he 
&ys  the  Imidfm  Refiaftions  were  made  in  the  Experiment  equal  to  the  Emergent) 
proves  ^ain  that  the  faid  obbng  Image  was  not  tranfverfe,  but  parallel.  For 
It  is  impoifihle  the  tranfverfe  Image  ihould  be  fo  much  longer  than  broady 
UBlefe  UK>fe  two  Refi:adions  be  made  very  unequal,  as  both  the  Computation 
^accordii^  to  the  common  Rules  of  Refi;^on  and  £j(|)erience  teftify. 

4«  Wiiat  it  is  that  impofes  upon  Mr.  Line  I  cannot  unagine ;  but  I  fufpeA  Afifmni  by 
he  has  not  try'd  the  Experiment  fince  he  acquainted  himfelf  with  my  Theory,  m^  Newton. 
bat  depends  upon  his  okl  Notions,  taken  up  before  he  had  any  Hint  riven  to  2]  uj.f!  \%\ 
cb&rve  the  Figure  of  the  cobured  Image.    I  fliall  defire  him  therefore,  be^  Mar.  An.  U7^. 
fore  he  returns  any  Anfwer,  to  tiy  it  once  more  for  his  Satisfadi(ui>  and 
accordii^  to  this  Manner. 

Let  him  take  any  Pnhxy  and  hoM  it  fo  that  its  Axis  may  be  perpendicular 
u>  the  Sun's  Rays,  and  in  this  Pofture  let  it  be  placed  as  clc^e  as  may  be 
to  the  Hole  through  which  the  Sun  ftiines  into  a  dark  Room,  which  Hole  - 
may  be  about  the  Bignefs  of  a  Pea.  Then  let  him  turn  the  Prifm  flowly 
about  its  Axis,  and  m  ihall  fee  the  Cokurs  move  upon  the  oppofite  Wall, 
fiHl  towaids  that  Place  to  which  the  Sun's  direA  lane  would  pais,  if  the 
Prifin  were  taken  away,  and  then  back  a^iin.  When  they  are  m  the  Mid- 
dle of  thefe  two  contrary  Motions,  that  is,  when  they  are  neareil  that  Place 
to  which  the  Sun's  direft  Ray  tends,  there  let  him  flop ;  for  then  are  the 
Rays  equally  r^nSttd  on  both  Sides  the  Prifin.  In  this  Poihure  of  the  Priiin 
let  nim  oUerve  the  Figure  of  the  Cok)uis,  and  he  ihall  find  it  not  round,  as 
he  contends,  but  obtong,  and  fo  much  the  more  obbng  as  the  Angle  of  the 
Prifin,  comprehend  by  the  refrading  Plains,  is  bigger,  and  the  Wall,  on 
^di  the  CokMifs  are  caft,  naore  difbnt  fix)m  the  Priiin ;  the  Coburs  Red, 
Yelk»w>  Groen,  Blue,  Purple,  fucceeding  in  Order^  not  fixxn  one  Side  of  the        /^  j 

Figure  to  the  odi«f  as^  in  Mn  Ziwr^s  Conjeftur^  bm  fi:^  byVnOOglC 

Y  z  other; 


(i6+) 


Other  5  and  the  Length  of  the  Figure  being  not  paraOd  Imt  traofverfe  to  the 
Axis  of  the  Prilm.  After  diis  nianner  I  ufed  to  try  the  Experiment ;  and 
it  will  not  fucceed  wdl  if  the  Day  be  not  clear,  and  the  Prifin  placed  dofe  ta 
the  Hole,  or  fo  near  at  leaft,  that  all  the  Sun's  Light  that  comes  from  the 
Hole  m^y  pais  through  the  Prifm  aUb,  fo  as  to  appear  in  a  round  ¥otmy  if 
intercepted  by  a  Paper  immediately  after  it  has  pafled  the  Prifin. 

When  Mr.  Line  nas  try 'd  this,  I  could  wifh  he  would  proceed  a  little  fur- 
ther, to  try  that  which  I  call'd  the  Experimemum  Cruets.    For  when  he  has 
try*d  them  (which  by  his  denying  them,  I  know  he  has  not  done  yet  as  they 
ftiQuld  be  try'd)  I  prefume  he  wiD  reft  fatisfied.    It  may  be  try'd  (tho*  not 
fo  perf eftly)  even  without  darkning  a  Room,  or  the  Expence  of  any  more 
Time  than  half  a  Quarter  of  an  Hour. 
the  £j^«#iit       5*   Mr.  LmMi  (now  deceaied)  trfd  the  Experiment  ^n  and  again,  and 
^(^\H^^      called  divers  on  purpofe  to  fee  it,  nor  ever  made  EHflBculty  to  (hew  it  to  any 
jSr'cafcoignc,  one,  who  either  by  Chance  came  into  his  Chamber  as  he  was  doing  it,  or 
N.  HI.  ^  $oj.  (hewed  the  leaft  Defirc  to  fee  the  (ame;  fo  that  for  Point  of  Experience^  Mr. 
Jai?  An.  1676.  Neunm  cannot  be  more  confident  on  his  Side,  than  we  are  here  on  the  other ; 
who  are  fiiUy  pcrfuaded,  that,  unle(s  the  Diverfity  of  placing  the  Prifin,  or 
the  Bignefs  of  the  Hole,  or  (bme  other  fuch  Circumftance,  be  die  Caufe'  of 
the  Difference  betwixt  them,  Mr.  Newton's  Experiment  will  hardly  ftand. 
Jrfwifii  fy  tf.   By  Mr.  Gd/coigne's  Letter  one  might  fufped,  that  Mr.  Linns  try'd  the 

Iwi.  nTujI''    Experiment  fome  other  Way  than  I  dicT;  and  therefore  I  (hall  e3q>ed,  till  his 
p.  <\^. '  Friends  have  try*d  it  according  to  my  kteDire<9:bns.  In  which  Tiyal  it  may 

Mar*  Ao.  1^7^.  poflibly  be  a  fiither  Guidance  to  them>  to  acquaint  them  that  the  Prifin  caik 
from  it  feveral  Images.  One  is,  that  obk>ng  One  of  Cdours  which  I  naean; 
and  this  is  made  by  two  Refraftions  only.  Another  there  is  madie  by  two 
R.eftadions  and  an  intervening  Reflexion ;  and  this  is  round  and  coburie^ 
if  the  Angles  of  the  Prifin  be  exadly  equd ;  but  if  the  Angles  at  the  refle* 
fting  Bafe  be  not  equal,  it  will  be  cofour^d,  and  that  fo  much  the  more,  by 
how  much  unequsdfer  the  Angles  are,  but  yet  much  more  unround,  unfe(s  the 
Aisles  be  very  unequal.  A  third  Image  there  is,  made  by  one  (ingle  Re- 
fledion,  and  this  is  always  round  and  colourlc(s.  The  only  Danger  is,  in 
miftaking  the  Second  for  me  Eir/t.  But  they  arc  difKncui(hable  not  only  by 
the  Length  and  lively  Colours  of  the  Firji^  but  by  its  difFerent  Motion  too : 
For,  wnilft  the  Prim  is  turned  continudly  the  fame  Way  about  its  Axis,  the 
Second  and  iTjird  move  fwiftly,  and  go  always  on  the  fame  Way,  till  they 
difappear ;  but  the  firjl  moves  flow,  and  grows  continually  flewer,  till  it  be 
Stationary,  and  then  turns  back  ^in,  and  goes  back  fatter  and  lafter,  till  it 
vanifli  in  the  Pkce  where  it  b^an  to  appear. 

If,  without  darkning  their  Room,  tney  hold  the  Prifm  at  their  Witidow 
in  the  Sun's  open  Light>  in  fiich  a  Pofture  that  its  Axis  be  perpendicular  to 
the  Sun-Beams,  and  then  turn  it  about  ks  Axis^  they  cannot  mifs  of  fteing 
the  firft  Image ;  which  having  found,  they  may  doufcle  up  a  Paper  once  or 
twice,  and  make  a  round  Hole  in  the  middle  of  it,  about  *  or  |  of  an  Inch 
broad,  and  hold  the  Paper  immediately  before  the  Prifin,  that  the  Sun  may . 
(bine  on  the  Prifm  through  that  Hole  j  and  the  Prifin  being  flayed,  and 
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held  ftcady  in  that  Pofture  which  makes  the  Image  flationary ;  if  the  Image 
then  fill  direftly  on  an  oppofite  Wall  or  on  a  Sheet  of  Paper  placed  at  me 
Wall,  fuppofe  15  or  20  Foot  from  the  Prifin,  or  further  off;  they  will  fee 
the  Imaee  in  luch  an  oblong  Figure  as  I  have  defcribed,  with  the  Red  at 
one  End,  the  Videt  at  the  other,  and  the  Uuifh  Green  in  the  Middle :  And 
if  diey  ohfcure  their  Koom  as  much  as  they  can,  by  drawing  Curtains,  or 
otherwife,  it  will  make  the  Coteurs  the  more  confpicuous. 

This  Diredion  I  have  fet  down,  that  no  Body,  into  whofe  Hands  a  Prifm 
ftiall  happen,  may  find  Difficulty  and  Trouble  in  trying  it.  But  when  Mr. 
Uhhs's  Friends  have  try*d  it  tmis,  they  may  proceed  to  repeat  it  in  a  dark 
Room,  with  a  lefs  Hole  made  in  their  Window-fhut,  And  then  I  (hall 
defire  that  they  will  fend  a  full  and  clear  Defcription  how  they  try*d  it.  I 
fiiould  be  glad  too,  if  they  will  fivour  me  with  a  Defcription  of  the  Expe^ 
fiment  as  it  hath  been  hitherto  try'd  by  Mr.  IJms^  that  I  may  have  an  Op-^ 
portunity  to  confider  what  there  is  in  that  which  makes  againft  me. 

7.  Mr.  Gafcoignt  wanting  Convenience  to  make  the  Experiment,  according  Ejueptitnt  hy 
to  the  fi?elh  Direftiom  fix)m  Mr.  Ncwtwh  requefted  me  to  fupply  this  Want.  ^\  V*T69z  - 

The  votical  Ai^le  of  my  Prifin  was  <Jo  D^rees  j  the  Diftance  of  the  Wall,  Aug!  An!  1^7^ 
whereon  the  coloured  Sfeihmm  appeared,  irom  the  Window,  about  18  Foot; 
the  Diameter  of  the  Hole  in  the  Window-ftiuts  about  '  Inch,  which,  upon 
Occafions,  I  contraded  to  half  the  faid  Diameter,  but  ftill  with  equal  Succefe 
-as  to  the  main  of  the  Experiment.  The  Refra<5tions  on  both  Sides  the  Prifin 
were,  as  near  as  I  could  make  them,  equal,  and  confequendy  about  j.8  Deg..  . 
40  Min.  the  rcfi^dive  Power  of  Glafs  being  computed  according  to  tne  Ratio 
of  the  Sines  2  to  3 .  The  Diftance  of  the  Prifin  from  the  Hok  in  the  Shuts 
was  about  z  Inches;  the  Room  darkned  to  that  Degree  as  to  equal  the  darkeft 
Night,  while  the  Hole  in  the  Shuts  was  covered. 

Now  as  to  the  Iffue  of  my  Tryalsi;  I  conftandy  found.the  Length  of  the 
coloured  Image  (tranfverfe  to  the  Axis  of  the  Prifm)  confidcrably  greater 
than  its  Breadui>  as  often  as  the  Experiment  was  made  on  a  clear  Day  ;  but 
if  a  bright  CkHid  were  near  the  Sun,  I  found  it  fometimes  exadly  as  Mr.  Line  ^ 
wrote  to  you,  namely.  Broader  than  Long,  efpecially  while  the  Prifm  was 
fbced  at  a  great  Diftance  from  the  Hole :  Which  Experiment  wiH  not,  I  con- 
ceive, be  queftion'd  by  Mr.  Newtwh  it  being  fo  agreeable  to  the  received  Laws 
-of  Refradions.  And  indeed  the  Obfervations  o?  thefe  two  Learned  Perfons,  , 
-as  to  this  Paticukr,  are  e^y  reconcileable  to  each  other,  and  both  to  Truth ; 
Mr.  Newtm  contending  only  for  the  Length  of  the  Image  (tranfverfe  to  the 
Axis  of  the  Prifin)  in  a  very  clear  Day  5  whereas  Mr.  Une  only  maintained 
the  Excefs  of  Breadth,  parallel  to  the  firae  Axis,  while  the  Sun- is  in  a  bright  - 
Cloud.  Tho*  as  to  what  is  further  delivered  by  Mr.  Nhi^ton^  and  oppofed 
by  Mr.  £i»,  namelv,  that  the  Length  of  the  coloured  Im^e  was  J5w  times 
the  Diameter  of  its  breadth ;  I  nevep  y«  have  found  the  Excefi  above  thrice 
the  Diameter,  or  at  moft  5  J,  while  the  Rdraftions  on  both  Sides  the.Prifin 
were  equal.    So  much- as  to  the  Matter  of  Fad. 

Now  as  to  Mr.  Nwtotis  Theory  ef  Ugk  and  Cohursi  I  eoniefs  his  neat 
Sett  of  very  Ingenious  and  Natural  Inferences,  was  to  me,  uponthe  firft    by 
-     ^  PerufaU^ 
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^Perufal,  a  ftrong  Conjefture  in  Favour  of  his  new  Do&rioe ;  I  having  fi)r- 
merly  obferved  tne  like  Chain  of  Inferences  upon  Search  into  natural  Truths* 
But  lince  feveral  Experiments  of  Refradions  remain  fHU  untouched  by  him* 
I  conceived  a  further  Search  into  them  would  be  very  proper,  in  Ordei;  to  a 
further  Difcovery  of  the  Truth  of  his  Aflertion.  For  accordingly  as  they 
are  found,,  either  agreeing  with,  or  difigreeing  from  his  new  Theory,  they 
muft  needs  much  ftrengthen,  or  wholly  overthrow  the  fame.  The  Experi- 
ments I  pitched  upon  for  this  purpofe  are  as  follow : 

I.  Having  frequently  obferved,  that  the  Form  of  Objeds  viewed  in  the 
Microfcope  (or  rather  of  the  Microfcope  itfelf )  confifts  almoft  in  an  indi- 
vifible  Point,  I  concluded,  two  very  finall  Pieces  of  Silk,  the  one  Scarlet,  the 
other  Violet  Colour,  placed  near  tocher,  fhould,  according  to  Mr.  Ncwt99i$ 
Theory,  appear  in  the  Microfcope  in  a  very  different  Degree  of  Clarity,  in 
regard  their  unequal  Refrangitwlity  mufl  caufe  the  Scarlet  Rays,  or  Species, 
to  over-reach  the  Retina,  while  placed  in  the  due  Focus  of  the  Violet  ones, 
and  confequently  mufl  occafion  a  fenfible  Confufion  in  the  Vifion  of  the  for- 
mer, one  and  tne  fame  Point  of  the  Scarlet  Objed  affbding  feveral  Nerves  ia 
the  Retina.  Yet  upon  frequent  Tryak  I  have  not  been  aWe  to  perceive  any 
Inequality  in  this  Point. 

!•  The  Second  Experiment  I  made  in  Water.  I  took  a  Brals  Ruler,  and 
faflning  thereunto  feveral  Pieces  of  Silk,  Red,  Yellow,  Green,  Blue,  and 
Violet,  I  placed  it  at  the  Bottom  of  a  Square  Veffel  of  Water:  Then  I  re- 
tired from  the  VefTel  fo  far  as  not  to  be  able  to  fee  the  aforefaid  Ruler  and  co- 
loured Silks,  otherwife  than  by  the  Help  of  the  refraded  Ray.  Now,  did 
Mr.  Newton's  Dodrine  hold,  I  conceived  I  fhould  n6t  fee  aU  the  mentioned 
Colours  in  a  flreight  Line  with  the  Ruler,  in  regard  the  unequal  Refrangi- 
bility  of  different  Rays  mufl  needs  difplace  fome  more  than  others.  Yet  in 
Effed,  upon  many  Tryals,  I  confbndy  found  them  in  as  fbeight  a  Lin^  as 
the  bare  Ruler  had  appeared  in. 

5.  To  advance  this  Experiment,  I  adjoined  a  fecond  Refradion  to  the 
former  of  Water,  by  placing  my  Prifm  fb  as  to  recttve  perpendicularly  the 
refraded  Species  of  the  Silk  and  Ruler;  whereby  oriy  the  ema^ent  Specks 
fuffered  a  fecond  Refradion.  But  flill  with  equal  Succefs,  as  to  &ir  $f)pcar* 
ing  in  a  flreight  Line  to  the  Eye  placed  behii^  the  Prifm. 

4.  To  thefe  two  Refradions  I  fiuther  added  a  third,  by  receiving  the  co- 
loured Species  obliqueh^  upon  the  Prifm;  whereby  both  incident  and  cmcr^ 
gent  Species  fuffered  their  refpedive  Refradions.  But  flill  with  the  &me 
Succefs  as  formerly,  as  to  the  fkeight  Line  they  appeared  in. 

Far  further  Affurance  in  this  Experiment,  left  Prepoffeffion,  occafion'd 
from  previous  Knowledge  of  the  Silk's  Situation  in  a  ftreight  Line,  might 
pofTibly  prejudice  the  Judgment  of  the  Eye  (as  fometimcs  I  have  obferv'd 
to  happtti  to  the  Judgment  the  Eye  pafleth  upon  the  Diflancc  of  Ob- 
jeds)  I  call'd  into  the  Room  fome  unconcemVd  Perfbns,  wholly  knorant 
of  what  the  Experiment  aira'd  at  j  and  demandii^  whether  they  tow  not 
the  cofoured  Silks  and  Ruler  in  a  crooked  Line,  they  anfivor'd  in  tbe^ 
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5.  The  ncxtExpcrmicntlmadc  in  uTicompounded  Colours  (as  Mr.Navton 
terms  them,  Prop.  5.  ^  13O  ^  follows.  Having  caft  two  coloured  Images 
tipon  the  Wall,  fo  as  the  Scarlet  Colour  of  the  one  did  fall  in  a  ftreightLins 
(parallel  to  the  Horizon)  with  the  Violet  of  the  other  :  I  then  looked  upon 
fcoth  through  another  Prifin,  and  found  them  ftiU  appear  in  a  ftreight  Line 
parallel  to  tfe  Horizon,  as  they  liad  formerly  done  to  the  naked  Eye.  Now 
according  to  Mr.  Newton's  Aflertion  of  different  Refrangibility  in  diflFerent 
Rays,  I  conceive  the  Violet  Rays  fliould  fuffer  a  greater  Refradion  in  thie 
Prifin  at  the  Eye,  than  the  Scarlet  ones ;  and  confcquently  both  Colour^ 
Ihould  not  appear  in  a  ftreight  Line  parallel  to  the  Horizon. 

6.  Another  Experiment  I  made,  in  order  to  fome  further  Difcovery  of 
that  furprizing  Phamomenon  of  the  coloured  Image,  which  occafioned  Mr. 
Newton^ s  ingenious  ThecMy  of  Light  and  Colours,  as  alfo  of  his  excellent  In- 
vention of  tne  reflefting  Telefcope  and  Microfcope.  Having  then  fometimes 
fufpeded,  that  not  only  the  direft  Sun-Beams,  but  alfo  other  extraneous 
Light,  might  poffibly  influence  the  cofoured  SfcQrwny  I  hoped  to  difcover 
the  Truth  of  tnis  Suspicion  by  means  of  the  Sun-Spots,  made  to  appear  in  the 
coloured  Image,  by  placing  a  Telefcope  behind  the  Prifm.  But  my  Endea- 
vours proving  ineffeoual  herein,  by  reafon  of  fome  intervening  DiflSculties,  ^ 
I  thought  at  length  of  a  more  feafiMe  Method,  in  order  to  the  defigned  \ 
Difcovery;  as  in  the  following  Experiment. 

I  faftned  a  very  white  Paper-Circle  (about  an  Inch  in  Diameter)  upon  my     Tig^  77.'- 
Window-lhuts;  and  beholcling  it  thro'  my  Prifin,  I  found  a  coloured  Image 
painted  thereby  upon  my  Retina,  anfweri)le  in  almoft  all  refpefts  to  the  for- 
mer of  the  Sun-Beams  upon  the  Wall,  efpecially  when  the  Paper-Circle  was 
indifierently  well  illuminated.    This  Image  indeed  appeared  contrary  to  the 
former,  as  to  the  Situation  of  Colours,  that  is,  the  Scarlet  appearing  above,  ^ 
the  Violet  below,  tho'  but  faint.    But  this  I  was  not  furprized  at,  having 
obferved  upon  difleding  the  Eye,  that  Objefts  are  painted  on  the  Retina  after 
a  contrary  Pofhire  to  what  thev  appear  to  fight.     Having  thus  rendered  the 
cobured  Image  much  more  tradable  than  formerly  it  was,  I  conceived  good  ' 
Hopes  of  fome  further  Difcpvery  in  the  Point  mentioned. 

In  purfuance  then  of  my  former  Sufbicion,  having  fixed  my  Prifin  in  a 
fteadv  Pofture,  I  caufed  the  Paper  C  to  be  applied  clo^  up  to  the  Paper-Circle  • 
dh  d*^  whereupon  the  former  Violet  ^  and  the  Scarlet  Colour  of  C,  vanifhed 
into  Whitenefs..    Next  I  removed  the  mentioned  Circle  from  the  Shuts,  and  : 
placed  it  in  the  open  Window,  fupported  only  by  the  Edge  d:  whereupon,  to  > 
my  Aftoniftiment,  all  the  former  Colours  exchanged  Pofhires  in  the  Retina,  . 
the  Scarlet  now  appearing  below,  the  Violet  above,  the  intermediate  Co- 
lours fcarce  difcemable.    And  here,  on  the  by,  'tis  very  remarkable,  that  .du- 
ring this  Obfervation  I  clearly  perceived  both  Blue  and  Scarlet  Light  to  be 
tranlparent,  I  being  able  to  cmcem  feveral  Objeds  thro'  both,  namely  Stee-  • 
pies  oppofite  to  my  Window,     Whence  it  follows,  that  thefe  Colours  do  in 
great  Part  arife  from  the  neighbouring  Light.    Laflly,  I  placed  the  Paper- 
Circle  anew,  fo  as  the  one  half  h  was  fafmed  to  the  Shuts,  the  other  Send-       GoOqIc 
circle  4  being  cxpofed  to.  the  open  Air.^  Whereupon  the  Semicircle  a  ^  -  ^  o 
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came  bordered  with  Violet  above.  Scarlet  below ;  but  the  other  Semidrde 
hy  quite  contrary.    Hence  I  make  the  following  Inferences. 

Firft,  That  not  only  the  Light  reflefted  fixMn  the  Paper-Circle,  but  alfo 
from  the  ambient  Air,  hath  great  Influence  upon  the  coloured  Image,  eipe* 
cially  as  to  the  Violet  and  Scarlet  Colours.  Whence,  perchance,  it  will  noc 
hereafter  feem  ftrange,  that  the  coloured  Speftrum  on  the  Wall  is  lb  long,  but 
only  that  the  Breadth  is  not  greater.  Secondly,  Were  there  a  more  lumi- 
nous Body  behmd  the  Sun,  we  fliould  in  all  likelihood  have  the  Cokmrs  of 
the  Speftnim  in  a  contrary  Situation  to  what  th^  appear  in  -at  prefent ; 
Whence  (Thirdly)  it  feems  to  follow,  that  the  prrfent  Situation  zm  Order 
of  Colours  ariferh  not  from  any  intrinfical  Property  o(  Refrangihilityi  (as  main- 
tained by  Mr.  Newton)  but  from  contingent  and  extrinficalCircumftances  of 
neighbouring  Objeds :  For  accordingly  as  the  Body  behind  the  Paper-Circle 
was  more  or  lefs  illuminated  than  the  Circle  itfelfi  all  the  feveral  Cobuis 
changed  their  Situation. 

8.  The  next  Experiment  was  made  in  Order  to  Mr.  Ncwton*s^Do6txvat 
of  primary  Coloun,  as  Prop.  5,  Having  covered  the  Hole  in  the  Window- 
fhuts  witn  a  thin  Slice  of  Ivory,  the  tranfiiiitted  Light  appeared  Yellow ; 
but  upon  adding  three,  four,  or  more  Slices,  it  became  Red.  Whence  it 
feems  to  follow,  that  Yellownefs  ofXightisnot  a  primary  Colour,  but  a 
Compound  of  Red,  &c. 

9.  The  laft  Experiment  was  msule  in  reference  to  Mr.  NnvtofiS  nth  Pr<^. 
where  from  his  own  Principles  he  renders  a  very  plaufible  Reafon  of  a  fur- 
prizing  Phaenomenon,  related  by  Mr.^/Swidfi  namely,  of  two  Liquors,  die 

*one  Blue,  and  the  other  Red,  both  feverally  tranfparent ;  yet  both,  if  placed 
together,  became  opaie.  The  Reafon  whereof,  faith  Mr.  Newton^  is,  be- 
cause if  one  Liquor  tranfmitted  only  Red,  the  other  only  Blue,  no  Rays 
could  pafs  thrS*  both. 

In  reference  then  to  this  Point,  I  filled  two  fmall  Glafles  with  flat  polifli- 
ed  Bottoms,  the  one  with  ^qua finis  deeply  died  Blue,  the  other  with  Oyl 
of  Turpentine  died  Red,  botn  to  that  Degree  as  to  reprefent  aliObjeds  thro' 
rhcm  refoeftivcly  Blue  or  Red  :  Then  placing  the  one  upon  the  other,  I  was 
able  to  difcem  Icveral  Bodies  thro'  both.  Whereas,  according  to  Mr.  New^ 
ton's  l^heory,  no  Objeft  fliould  appear  thro*  both  Liquors ;  becaufe  if  one 

•  tranfmit  only  Red,  the  other  only  Blue,  no  Rays  can  pa{s  thio*  both. 

P.  S.  Jufi  upon  the  Clofi  of  the  adjojned  Letter ,  I  received  from  Mr.  Gaicoigne 
jowrs  of  May  the  ^th ;  'wherein yon  are  pleafed  to  favour  as  with  an  exdl  Zlc^ 
count  of  thefamotss  Experiment  of  the  colowed  SpcSfrumj  lately  exhibited  before 
the  Royal  Society.  /  was  much  rejojced  to  fie  the  Trjals  of  that  lUuliriom 
£o7ffpany  agree  fo  exactly  with  ours  here^  tho*  in  Jomewhat  ours  difaffrep  from 
Mr.  Newton. 

jjinf-a^tti  by  ^*  The  Things  oppofcd  by  Mr.  Z^»tf  being  Upon  Tryals  found  true  and  grant- 
-M'.  Ncwron.  ed  me,  I  begin  with  the  new  Qucftion  about  the  Proportion  of  the  Length 
ifid.  f.  <»93.     ^£  ^i^g  Image  to  its  Breadth :  And  it  is  no  wonder,  that  Mr.  Lhcos  found  the 
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fliortcr  than  I  did,  feeing  he  tiycd  the  Experiment  with  a  lefs 


he  Angle  indeed  which  lufed  was  bat  about  tf;  degrees,  12  min.  and  his 
J5  fet  to  60  d^recs:  the  tUifiaience  of  which  from  mine,  being  but  3  d^ 
12  min.  is  too  htde  to  reconcile  us,  but  yet  it  will  bring  us  confiderably  near- 
er together.  And  if  this  Angle  was  not  exadly  medfured,  but  the  round  num- 
ber of  tfo  d^reesiet  down  by  guefs,  or  by  a  left  accurate  Meafure  (as  I  firf- 
^)ea  by  the  conjeftuial  Meafure  of  the  Reftafticm  of  his  Prifin,  by  the  Ratio 
•rfdie  Sinesto  2  mj,  ^fet  down  at  the  lame  time,  inftcad  of  an  Experimental 
•<mei)  then  raiight  it  be  two  or  three  d^rees  kfi  than  <5b  d^.  if  not  ftill  lefc 
Aflid  aH  this,  if  it  fhouH  be  fo,  would  take  away  the  greatefi  part  of  the  dif- 
ference between  us. 

But  however  it  be,  I  am  well  affured  my  own  Obfervation  was  exaft 
enough.  For  I  have  repeated  it  divers  tim^  hnce  the  receipt  of  Mr.  LHcdt% 
Letter,  and  that  without  any  confiderable  difference  of  my  Obfervations,  either 
from  one  another,  or'^om  what  I  wrote  before.  'And  that  it  might  appear 
experimentaBy^  liowthe  inaeafc  of  the  Angle  increafes  the  length  of  the 
Image,  and  alfo  that  no  body,  who  has  a  Mind  to  try  the  Experiment  exaftly, 
mignt  be  troubled  to  procure  a' Prifin  which  has  an  Angle  juft  of  the  Bignefe 
^ifi^pied  by  me^  I  tryed  the  Experiment  with  divers  Angles,  and  have  Tec 
down  my  Tryals  in  the  following  Table ;  where  the  firft  Column  cxprefles 
the  Angles  of  two  Prifins  which  I  ufed,  which  were  meafiired  as  exaftly  as  I 
ccHild  by  applying  them  to  the  Angle  of  a  Sedor^  smd  the  fecond  Column 
'Cxprefles  in  Inches  the  length  of  the  Image  made  by  each  of  thofe  Angles ;  its 
Bi^th  bdbe  two  Inches,  itsDiftance  from  the  Prifm  18  Feet  and  4  Inches, 
-and  the  Breaatht)f  the  Hole  in  the  Window^thut  f  of  an  Inch. 
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You  may  perceive,  that  the  Length' df  the  Images,  in  refpeft  of  the  An- 
gles that  made  them,  are  fomething  greater  in  therecond  Prifin  than  in  the 
firfts  but  that  was  becaiife  the  Glafi,  of  which  t|ie  fecond  Prifm  was  made, 
had  the  greater  Refraftive  Power. 

The  Days  in  which  I  made  thefe  Tryals  were  pretty  clear,  but  not  fo  clear 
•asldefired;  andthertfore  afterwards  meeting  with  a  Day  as  clear  as  I  deilired, 
€  repeated  the  Experiment  with  the  fecond  ]?rifin,  and  found  the  Lengths  of 
the' Image inade  by  its  fevcral  Angles,  to  be  about  x  of  an  Inch  greater  than 
4)efore,  the  Meafures  being  thofe  Jet  down  in  the  Tsfcle. 
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The  reafoA  of  this  difference,  I  apprehend,  was,  that  in  the  cfeareft  Days. 
the  Light  of  the  White  Skies,  which  dilutes  and  renders  invifible  the  ^teft 
Colours  at  the  Ends  of  the  Ijmage,  is  a  litde  diminiihed  in  a  clear  Day,  and 
fo  gives  leave  to  the  Colours  to  appear  to  a  great  Length ;  the  Sun's  Light  at 
the  fame  time  becoming  Brisker,  and  fo  flreogthning  the  Colours,.and  roakir^ 
the  faint  ones  at  the  two  ends  ijiore  conipicuous.  for  thave  obferved,.  that  in 
Days  fomething  Cloudy,  whilft  the  Prifin  has  flood  unmoved  at  the  Window>^ ' 
the  Image  would  grow  a  little  longer  or  a  little  fliorter,  accordingly  as  the  Suri 
^^'as  more  or  lefs  oofcur'd  by  thin  Clouds  which  palTed  over  it ;  tne  Image  be- 
ing fliorteft  when  the  Cloud  was  brighteft,  and  the  Sun's  Light  famteft. 
Whence  'is  eafie  to  apprehend,  that  if  the  Light  of  the  Clouds  could  be  quite 
taken  away,  fo  that  the  Sun  might  appear  lurroundcd  with  Darknefs*  or  if- 
the  Suq's  Light  were  much  ftronger  than  it  is,  the  Colours  woukl.  ftill  appear 
to  a  greater  Length.. 

In  all  thefe  Obfervations  the  Breadth  of  the  Image  was  juft  two  Inches. 
But  obferving  that  the  Sides  of  the  two  Prifms  I  ufed  were  not  exactly  pbin, 
but  a  little  Convex,  (the  Convexity  being  about  fe  much  as  that  of  a  double 
Convex-Glafi  of  a  fixteen  or  eighteen  Foot  Telefcope)  I  took  a  third  Prifin, 
whofe  Sides  were  as  much  Concave  as  thofe  of  the  other  were  Convex;  and 
this  made  the  breadth  of  the  Image  to  be  two  Inches  and  a  third  part  of  an 
Inch,  the  Angles  of  this  Prifm,  and  the  Lengths  of  the  Dpage  made  by  each 
of  thofe  Angles,  being  thofe  expreft  in  this  Table, 
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In  this  cafe  you  fee,,  the  Concave  figure  of  the  fides  of  the  Prifin  by  raa*^ 
king  the  Rays  Diverge  a  litde,  caufes  uie  Breadth  of  the  Image  to  be  greater 
in  proportion  to  its  Length  than  it  would  be  otherwife.  And  this  I  thought 
fit  to  ^ve  you  notice  of,  that  Mr.  Imcos  may  examine,  whether  his  Prifin  have 
not  this  fault.  If  a  Prifhi  may  be  had  with  fides  exadly  plain,  it  may  do  well, 
to  try  the  Experiment  with  that;  but  its  better,  if  the  fides  be  about  fb  much 
Convex  as  thofe  of  mine  are,  becaufc  the  Image  will  thereby  become  much 
better  defined.  For  this  Convexity  of  the  fides  does  the  fime  effed,  as  if 
you  ihould  ufe  a  Prifm  with  fides  exadly  plain,  and  between  it  and  the  Hole 
in  the  Window-lhut,  place  an  Objed-Glafs  of  an  18  Foot  Telefcope,  to 
make  the  round  Image  of  the  Suxi  appear  diftinftly  defin'd  on  the  Wall  when^ 
the  Prifm  is  taken  away,  and  confequcntly  the  long  Image  niade  by  the  Prifin 
to  be  much  more  diftiridly  defined  (efpecially  at  its  ftreight  fides)  than  it  would. 
be  otherwife. 

One  thing  more  I  fhall  add  :    That  the  utmoft  length  of  the  Image>. 
from  the  fainteft  Red  at  one  End,  to  the  fainteft  Blue  at  die  other,  muft  be 
meafured.  For  in  my  firft  Letter  about  Colours,  where  I  fet  down  the  Length 
to  be  five  times  the  Breadth,  I  called  that  Length  the  utmoft  ^r^t.  9§Tp 
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the  Image ;  and  I  meafured  the  utmoft  Length,  becaufe  I  account  all  tkt 
i-ength  tobe  caufed  by  the  immediate  Light  of  the  Sun,  feeing  the  Colours 
.  <as .  I  noted  above)  become  vifible  to  the  greateft  Length  in  the  cleareft  Dnys., 
that  is,  when  the  Light  of  the  !Sun  tranfcends  moft  the  Light  of  the  Clouds. 
Sometimes  there  wiU  happen  to  fhoot  out  from  both  Ends  of  the  Imag:  a 
glaring  Light  a  good  way  beyond  thefe  Colours,  but  this  is  not  to  be  regard^ 
ed,  as  not  appertaining  to  tne  Image.  If  the  Meafures  be  taken  right,  the 
whole  LcMth  will  exceed  the  Length  of  the  ftreight  Sides  by  about  the 
Breadth  of  the  Image.  -^  ' 

By  thefe  things  fet  down  thus  circumftantially,  t  prefume  Mr.  Lucm  will 
be  enabled  to  accord  his  Tryals  of  the  Experiment  with  mine;  fo  nearly  at 
leaft  that  there  fhall  not  remain  any  very  confiderable  difference  between  m. 
For  if  fome  little  dirference  Ihould  ftill  remain,  that  need  not  trouble  us 
-any  further,  feeing  there  may  be  many  various  Circumftances  which  may 
conduce  to  it;  fucn  as  are  not  only  the  different  Figures  of  Prifms,  but  alio 
the  different  Refradive  Power  of  Glaffes,  the  different  Diameters  of  the  Sun 
at  divers  Times  of  the  Year,  and  the  little  Errors  that  may  happen  iii 
Meafuring  Lines  and  Angles,  or  in  placing  the  Prifin  at  the  Window ;  though 
for  my  part,  I  took  Care  to  do  thefe  things  as  exadly  as  I  could.  How* 
ever  Mr.  Lucas  may  make  iure  to  &id  the  Image  as  long  or  longer  than  I 
Jiave  fet  down,  if  he  take  a  Prifm  whofe  Sides  are  not  hoDow  ground,  but 
plain,  or  (which  is  better)  a  very  little  Convex,  and  whofe  Renting  An- 
^le  is  as  much  greater  than  that  I  ufed,  as  that  he  hath  hithferto  tryed  it  with 
IS  lefe ;  that  is>  whofe  Angle  is  about  66  or  6y  Degrees,  or  (if  he  will)  a  little 
greater. 

Concerning  Mr.  Lucases  other  Experiments,  I  aiti  much  obliged  to  him  that 
he  would  take  thefe  things  (b  far  into  Cohlideration,  and  be  at  fo  much 
Pains  for  Examining  them;  and  I  thank  him  fo  much  the  rtiore,  becaufe  he 
is  the  firft  that  hath  fent  me  an  Experimental  Examination  of  them.  But  yet 
it  will  conduce  to  his  more  fpeedy  and  foil  Satisfadion,  if  he  a  little  change 
the  Method  which  he  has  propounded  and  inftead  of  a  Multitude  of  Things 
try  only  the  Experimemum  Crncis.  For  it  is  not  Number  of  Experiments  but 
Weight  to  be  regarded ;  and  where  one  will  do,  what  need  many  ? 

The  main  thing  he  goes  about  to  examine  is,  the  Different  RefrangtinUM  of 
-Lighiy  and  this  I  demonftrated  by  the  £xperimentMm  Orftcis.  Now  if  this 
Denionftration  be  good,  there -needs  no  further  Examination  of  the  thing;  if 
not  good,  the  Fauk  of  it  is  to  be  (hewn :  For  the  only  way  to  examine  a  De- 
monftrated Propofition  is,  to  examine  the  Demonftration.  Let  that  Experi- 
ment therefore  be  examined  in  the  firft  place,  and  that  which  it  proves  be 
acknowledged,  and  then  if  Mr.Zjfcas  wants  my  Affiflance,  to  unfold  the  difficul* 
ties  which  he  fanfies  tobe  in  the  Experiments  he  has  propounded,  he  Ihall  freely 
have  it.  At  prefent  I  fhall  fay  nothing  in  Anfwer  to  nis  Experimental  Difcourle, 
but  this  in  general,  that  it  has  proceeded  partly  fi-omfbme  mifimderftanding  of 
what  he  writes  againft,  and  partly  for  want  of  due  caution  in  tiving  Experi-^ 
ments ;  and  that  amongft  his  Experiments  there  is  one,  which  wncn  duly  try-*, 
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td>  is,  next  to  the  Exferimmum  Qr$tciiy  the  inoft  coiifpicumB  Experimenr^^ 
I  know»  for  proving  the  difierent  Kefran^bility  of  Lights  which  he  brii^  Vb^ 
to  prove  againft. 

By  the  Poft-fcript  of  Mr.  Lucai^s  Letter,  one  not  acauainted  with  what  has 
pafled,  might  think,  that  he  quotes  the  Obfervation  of  the  Rojd.  Society  againft 
me ;  whereas  the  Rebtion  of  their  Obfervation,  which  you  ient  to  U^^  con- . 
tained  nothing  at  aU  about  the  jufl  Proportion  of  the  Length  of  the  Irn^  to. 
its  Breadth  accc»ding  to  the  Angle  of  tne  Prifin,.  nor  any  thing  mone  (fo  fac. 
is  I  can  perceive  by  your  laft)  than  what  was  pertinent  to  uie  thii^  then 
in  difpute,  tttc^  that  they  found  them  fucceed  as  I  had  affirmed.    And  there- 
fore»  fince  Mn  Lmois  has  found  the  fame  Succefs,  I  fuppofe>  that  when  he  ex- . 
preffed,  That  he  much  rejojced  ffit  the  Trials  of  the  R. .  Society  ^eefi  exsiB^  ^ 
wifh  his^  he  meant  only  fo  far  as  he  agreed  with  mine« 

p.  S.  /  W  bke  te  have  fargaten  f  advifiy  that  the  Experimentum  Cnids, . 
and  fich  others  as  Jball  be  made  for  kjwwtm  the  Natmre  ef  Colours  y  be  made 
with  Prijms  that  RifraS  fi  muchy  as  to  mJ3^  the  Letfgth  of  the  Im^es  five 
times  its  Breadthy  and  rather  more  than  lefs^  far  othermji  Exferiments  wHl:, 
mt  fucceed  fo  fUtmlj  with  others  as  thej  have  dm  with  me. 

4m$pii4l  Ejc-      VIIL  I  took  a  fliff  piece  of  brown  Paper,,  and  pricking  a  finaQHole  there-^ 

^h!*dny^^'  in,  I  held  it  at  a  litde  mflance  fbm  me :.  thai  applying  a  Needle  to  mv  Eye> 

N.  ill.  ^isJr.  I  was  furprized  to  fee  the  Point  of  it„  inverted. .  The  nearer  the  Neeak  was 

!une.  An.x69€.^Q  ^  f^ole,  it  was  (b  much  the  more  magnify 'd,  butlejS  difKnd;,  and  if  it 

were  fo  held,  as  that  its  Image  was  near  to  the  Edge  of  the  Hole,  its  Point 

feemed  crooked.    So  that,  it  feems  thefe  fmall  Holes,  or  fomewhat  in  them, 

perform  the  EfFefts  of  a.  Concave  SpHeculum>.an.d  fp  I  t^e  leave  to  call  them* 

jitrialSf€CHlmns. 

i  ffMtm  0/        IX.  I •  MittQ  tibi  hac  occaHone  ConflruSionem  Pix>b1ematis ,/fihafum  miper' 
^u^^^CJ^f^^  i  Hio  inventam,  &  a  CoUegis  meis  felicem  fatis  judicatam.    Problema  eft ; 
Hugens,  N.  97.      J^^^  Sfeculd  Cavo  anf  OiW^xOy  itemque  Ocfdo  (^Pm^o  Rei  vifky  inveftire, 

f^i'  '^  '  ^^'  Eft^  Speculum  ex  Sphaera  qux  Centrum  habeat  A  Pun6hun,  Oculus  vero 
fit  in  B,.  &  Pundum  Vifibile  m  C>~  Planumque  duftum,  per  A>^^B,  C,  faciat 
in  Sphaera  Circulum  D*^,  in.  quo  iavenienda  fint  Reflexionis  Pun(Jla, .  Per. 
tria  Punfta  A,B,C,  defcribaturCirculi  Circumferentia,  cujvK  fit  Centrum  Z; 
occurrat  autem  ei  produfta  A  E,  Perpend.  B  C,  in  R,  &  fit  duabus  R  A,  O  A, 
tertia  Proportionalis  N  A,  eritque  N  M,  Parallell  BC,  altera  Afymptoton. 
Rurfus  fiht  Proportionales  E  A,  7  AO,  AI,  &.Surama  I Y  ^quali  IN,  duca- 
tur  Y  M  ParaUela  A  Z }  eaque  erit;  altera  Afymptotos.  Denique  fumptis  I X, . 
15,  qux  fingulae  poCBnt  dimidium  Qyadratum  A  O,  una  cum  QiiadratQ  A I ; 
crUnt  Punfta  ;i:  &  x  in  Hyperbola,,  aut  Seftionibus  oppofitis  P  dy.  ad.inventas 
Afymptotos  defcribendis,  (juarum  Interfediones  cum  Circwmftrentia  D  O, 
ofhindent  Puqda  Reflexionis  qusfita.  Confbudio  haec,  in  omni  Cafu, ,  qua 
Froblema  foliduoa  eft>  locum  habetjt  prxterquam  in  uno^  ubi  non  Hyperbola  j 
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fed  ^mbch  defcribenda  eft;  cum  nlmirum  Circumfereotia  per  Pimda  A,B>  Q 
ddcnpta,  tangit  Ke£bim  A£. 

2.  CumNobiliffimi/fig^ww  Conftructionem  ad  Calculos  rtvocaitm,  can-  By  M.Slufiuf 
dem  (Mimino  mecum  Analyfin  fecutum  cfle  <kprehendi ;  fed  cum  er  ilia  du«  »*»^*  * 
nafcantur  EflPecriones>  utnque  per  Hyperbolam  circa  Afymptotos;  Illeunam> 
Egoakeram,  uti^ciliorem>  fej^eram.    Evidens  eft  autem>  nihil  aliudqusri 
hoc  Problemate  (fi  illud  ad  Terminos  mere  GecMnetricos  revocemus)  nifi 
in  dato  Circulq,-  cujus  Centrum  A,  Radius  A  P)  Pundum  aliqucxl  ut  P,  k 
quo  du&is  adPundadataE,  B,  imcqualiter  i  Centro  A  diftantia,  Kedis 
P  E,  P  B,  Refta  AP,  produda  bifecet  Angul^m  E  P  B.     Quod  quidem  va- 
rios  Cafiis  recipit.    Vel  enim  Normalis  ex  A  in  Redum  E  B,  nimirum  A  O, 
caditimerE&Br  vel^ukraB.    Siultra>  velRedanguhunEQB  aequale  eft 
Qpadrato  AO)  velmajus  vel  minus.    De  cafu  «qualitatis  videbimus  infra; 
nunc  vero  tres  alios  Cafus  eadem  fere  Conftrudione  complederaur.    Per  ttia 
punda  A,  E,  B,  tranfeat  Circulus,  ad  cujus  Circunaferenaam  pioducatur  A  O  Fi^.  79,  go,  Sil- 
mD.  Ac  fi  quidem  pundumOcadat  inter  E&B,  Reda  AO  verfusO  pro-, 
ducenda  erit  j  fin  autem  ultra  B,  fitque  Redangulum  E  O  B  majus  Quadia- 
10  AO,  producenda  erit  verfus  A;  at  fi  Redangulum  quadiato  minus  fiierit,. 
Circulus  in  ipfo  pundo  D,  redam  A  O  fecabit.    Tum  duda  AX,  parallela . 
EB,  fecante  Circulum  datum  in  N,  fiat  ut  Redangulum  DAO  ad  quadra- 
turn  AN,  ita  7  AX  ad  AH,  quae  (imienda  erit  verfus  X,,  fi  O  cadat.inter  E 
&  B,  aut  Redangulum  E O  B  minus  fit  quadrato  O  A;  at  ex  parte  contwia, 
fi  fit  majus.    Ponatur  nunc  O Q^aequalis  A  H  (in  diredum  E  B  primo  &fe^ 
cundo  cafu,   tertio  vero  verfus  E :)  tum  fianc  proportionales  X  A,   N  A, 
HK,  fumenda  omni cafu  verfus  X:-  fedaque  A  O  in  V,  ut  fit  eadem  Ratio 
K  A  ad  A  V,  quae  AD  ad  AX;  jungatur  K  V,  ac  producatur  donee  occur- 
rat  reda  E  M  Parallete  O  A>  indefinite  produdx,  in  pundo  L ;  erunt  omni 
cafu  K  J^j&  QJL,  Afymptoti  Hyperbok,  quae  per-punaum  O  defcripta,  pro- 
voGtik  fetisfaciet  ^  hoc  tantum  drfcrimine,  quod  pnmo  &  fecundo  cafu  Hyper- 
bola per  O,  Problema  folvet  in  fpeculo  Coavexo^  Sectio  vero  ei  oppohta  in 
Concavo ;  at  tertio  c^u  contra,  Hyperbola-per  O  ferviet  Concavo,  ejus  oppofita  \ 
Convcxo.    Atque  id  quidem,  cimx  punaum  V  cadit  inter  A  &  O;  nam  fi 
ultra  O  caderet,  unica  Hyperbola  inter  eafdem  QL,  KL,  defcripta,  tamfoe-, 
cub  Convexo  quam  Concavo  fatisficeret.    Cxterum  fi  V  caderet  in  ip(um. 
puoctuxa Q ;  Problematunc Planum effet, &  ipfe Rectae LQ?  LJKi  illud  ab- 
fdverent^   Unde  p«et'  Problematis  hujus  dari  Cafus  infiriitos,  qui  per  Locum 
Planum  folvi  polRint:  quo  m^  venia  digm  videnmr  ii,  qui  illud  per  eun-. 
dim  Locum  univerfe  folvi  poQe  cenfuerunt,,  quod  ipfis  aliquoties  Calculus  fcli- ». 
citer  cecidiffer^  Nulla  enim  dari  poteft  trium  punctorum  A,  E,  B,  pofito,  (de , 
cafii  aequalitatis  Rectai^uli  E  O  B,  &  Quadrati  O  A,  mox  videbimus,)  qu$  non  ^ 
admittat  Circulum  aliquem  ex  Centro  A.defcribendum,  ad  .cujjus  Circumfe-  . 
rentiapi.  Rt)blema>.per  Lqcum*  Planum  folvi  qucat^    Hiijusi  auten^  Circuli, 
Radius,  -fi  tanta  eft  ita  invenietur:  in  primo  &  fecundo  cafu  fuperioris  Con-;. 
ftructionis  fiat  ut  Quadratum  A  X  una  cum  duplo  lectangulo  O  A  D,^ad  du- ' 
pluntOpadratum  AD;  ita Qjiadratum  A  O,  ad  Qjiadratum  AN^  eritAhf 
BijdUis*  qua^uj. . At jn  tertio  pfuy  faci«idum  eft,  ut Qjudwum  AX  nw^^ed  b  GoOqIc 
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Duplo  Reftanguto  O  AD>  ad  Duplum  Quadratum  ADj  ita  Quadratum 
A  O,  ad  Quadratum  A  N. 

Conftruendus  nunc  fupereft  alius  cafus,  aequaKtatis  nempeRcftanguIiEOBi 
&  Qiiadrati  A  O,  five  in  quoCirculusj  per  punfta  A,  B,  E,'  defaiptus,  tangic 
Redam  A  O.  Rede  autem  monuit  Clariffimus  Hugemns  hoc  cafu  defcri* 
bendam  efle  Parabolam ;  quod  tamen  non  ita  intelligendum  eft  quafi  per  Hy* 
perbolam  folvi  non  poflit  >  cum  &  Hyperbolam  &  Ellipfin>  imo  Ihfinitas  (fi  qui$ 
Methodo  noftra  uti  vdit)  admittat;  fed  quod  Parabokm  quoque  recipiar, 

3uem  alii  cafus  refpuunt.    Eadem  ratione  temperandum  eft  quod  ait;  Con* 
rrudionera  fuam  omni  cafu  quo  Problema  folidum  eft ;  locum  habere ;  inteltigit 
enim,  levi  mutatione  femper  inveniri  Hyperbolam  quae  propofito  ferviat :  qudd 
cafiis  ^  nobis  fuperius  Conftruftos  cum  ejus  Conftruftione  comparanti  planum 
fiet.     Ut  autem  ad  cafiim  araualitatis  redeam,  &  nequid  temere  afleruifle  vi- 
dear,  Ecce  tibi  non  unam>  fed  duas  Parabolas,  ac  pr«terea  Hyperbolas  Oppo* 
*Fi^.  8z.         fitas  qu«  Propofitum  abfolvunt.     Sint,  ut  priuS)  |>unfta  data  fe,  B,  Circulus 
ex  Centro  A>  ac  alius  per  tria  pimfta  A,  E,  B,  cujus  Tangens  fit  A  O,  Cen- 
trum D.  DudaDiamerro  N  A  D  X,  fiant;  trcs  Proportionales  X  A,  N  A,  Z  A, 
cujus  dimidium  fit  A  L.    Fiant  iterum  tres  Proportionales  2  O  A,  N  A,  I  A, 
cujusdimidiumfit  KA,  &  perficiatur  ReiftangulumLAOV;  produdaque 
LVin  S,  donee  VS  fit  tertia  Proportiomlis  ipfarum  AI,  OV5  Axe  S  L> 
•  Latere  Redo  A  I,  Vertice  S,  defcribatur  Parabola ;  hdec  enim  Circulum  feca» 
bit  in  pundis  P,  P,  qua^tis.  Tantundem  ficiet  alia,  fie  perftdo  Redangulo 
D  A  K  C,  &  produda  K  C  in  T,  ita  ut  C  T  fit  tertia  Proportiondis  ipfarum 
A  Z,  D  C,  defcribatur  circa  Axcm  T  YU  Vertice  T,  Latere  Redo,  Z  A  :  oc* 
airret  enim  Circulo  in  iiftlem  pundis  P,  P.     Facilior  adhuc  eft  Conftrudio 
Tig  85.         per  Sediones  Oppofitas;  fadis  enim,  ut  jn-ius,  tribus  Propoitionalibus  X  Aj 
N  A,  Z  A,  demittatur  Z I  Normalis,  tertia  Proportionalis  Dupte  A  O,  &  A  N. 
Erit  itaque  Z 1  major  Z  A,,  cum  Dupla  A  O  minor  fit  X  A :  tum  in  pundo 
I,  inclinetur  utrifique  Angulo  Semiredo  ad  lineam  I  Z,  redae  IQ,  IM,  & 
ab  utraque  parte  indefinite  producantur ;  demum  circa  illas  tanquam  Afympto- 
tos  defcribatur  per  A  Hyperbda,  fcalia  ipfi  Oppofita;  haec  enim  fatkficiet 
Probkmati  in  Spfeculo  Convexo,  ilia  in  Concavo*  Cum  vero,  ut  oftendimus^ 
Z I  femper'major  fit  Reda  Z  A,  Reda  I M  nunquam  tranfibit  per  A.     Non 
dabitur  iraque  Cafus,  quoexhacConftrudione,  velutin  praecedentibus.  Pro* 
Hema  per  ipfas  Afymptotos  folvi  poflit':  &  tamen  hoc  quoque  aliquando  Lo* 
cum  Planum  admittit ;  cum  fcilicet  accidir,  ut  Reda  X  O  duda  ad  Centrum 
iD,  Tarigat Circulum  NPP;  ipfum  enim  pundum  Cbntadus  quaeftionem 
•folvit.  Et  haec  quidem  deProblen^ite,  quod  hadenus  multorum  ingenia  cxer* 
'  cuit,  &  cujus  folutionem  ante  aliquot  Annos  abfolvi. 
0/ier»t>.ty  M.      Accipi  quae  circa  Alhaxxni  Problema,  curis  fecundis  medrtatus  (um. 
t  "1*5.   '  *         Datus  fit  Circulus,  cujus  Centrum  A ;  punda  data  funt  D  &  ^.    Suppona* 
^•84-        tiu"  ftdum  quod  quaeritur ;  fitque  Radius  Incidens  D  E>  Reflexus  E  rf;  &  ex 
Pundo Reflexionis E cadat  in  jundamD  A,  Normalis  EI,  &  in  eandem,  ex  dy 
Normalis  i/N,  occurrahtque  eidem  Tangens  EC  &  Radius  ^E,  produdis  in 
J}.    SitnuncDA  =  :c.  AI=:/i.  NA  =  «.  Elr^r.  rfN  =  **   B  A  =r jr. 
'  A  E  =  f .  C  A  =  .V.     Igitur,  cum  Anguli,  D  E  Cj  C  ^.B^^  fif^^xquales,  ^[^ 

Angulus^ 
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Anguhis  C  E  A,  Redos  ex  Hypothefi  erunt  tres,  DA,  CA,  BA^  Hai-monice 
Proporrionales  (hoc  enim  facik  oftenditur).  Erit  itaque  ut  DA,  ad  B A, 
ita  DC>  ad  CB  j  five  intcrminis  Analyticis,  z^iyxxz^^xix  — v;  &  %z,r 

^xy  =  z»xy  five — — -^  =  x.    Cum  autem  ReflaBgiilum  C  A  I,  five  a- 4, 

^  'T  y 

fitaKjualeQuadratoAE,  fivef^,  eritATs:^,  &  per  confequens ^  — 

f^^five — f'-l^—  =  J.    Porro,  eft  ut  ^N,  ad  E  Ir.ita  N  B,  ad  IB,v 

five b  leizy  -^  n:y  ^  a.     Itaque jr e  --  pte  =  by  ^  ba;  8cy  z=:  — 7 . 

.  Zf  a  a  b  4  -^  f^  c 

Igitur ^^ —  =  — 7 five  z  z.  b  aa."  1  z.ndC'-aqbd  -^qqne 

^        iz,a "  qq  b  ^  e  ^^  " 

-zzbz.qq-z^qqe.  Qu«  aeauatio  eft  ad  Hyperbolam  circa  Afymptotos, 
cujusConftruSiocumCircuIooato,  Problemati  latisfacit.  Cum  vero,  ob  Cir- 
culum,  Gtqq::=zaa-\-eey  fi  loco  2  b  z,aa^  ponatur  ejus  Valor  zbz^qq-- 
%,bz,e Cy  habebitur  alia  pariter  ad  Hyperbolam  circa  Afymptotos  bx,q  q-- 
Z  b  z,ee  ^  z  z^n^e  --  q  qb  a  -^qqnez^  -  z,qqe.  Et  hac  Methodo,  at-  • 
que  il]a>  quam  in  Libelb  noftro  de  Andyjl  expoluimu5;> .  prodibunc  infirdts 
iEquationcs  ad  Hyperbolas  &  EQipfes,  quae  cum  Circido  dato  Problema  ab- 
folvent;  nifi  quod  EflFediones  olerumque  mtricatiores^evadiint  quam  ut  operae 
pretium  fit  illas  aggredi :  conurui  tamen  poterunt  eo  modo,  quo  ibi  ufi  fu- 
mus  in  Ellipfi. 

Retulimus,  ut  vides.  Calculi  noftri  Summam  ad  lineam  D  A,  fed  fetis  ani- 
madvenis,  non  majori  difficultate  referri  potuiffe  ad  ^  A  (quae  pariter  data 
eft)  duftisy?//.  lineis,.quas  in  Schemate  punais  adumbravimus.  Verum  novo 
Calculi  labore  non  eft  opus..  Si  enim  Reftac  ^  A,  ejufque  partibus,  eofdem  ac 
prius  terminos  Analyticos  adhibeas,  h.  e.  fi  ipfim  d  A  facias  aequalem  z^ 
D  ;^  =  ^. »  A  =  ».  A I  =  4.  /  E  =  e.  &c.  prodibit  eadem  iEquario  quae  pri- 
us; &  infinitas  alias  Hyperbolas  &  Ellipfes  obtinebis,  quae  cum  Circulo  aato 
Problemati  fatisficient.  *oe1«*i<  cflem  fi  fingulos  Cafus  profequi  vellem,  cum  . 
iUorum  iEquationes  fola  Signorum  •+  &  -  variatioftc  difcemantur.  Unum 
tamen  excipio,  nimirum,  cum  Anguhis  /i  A  D  eft  Redus ;  ejus  enim  aequatia 
habetiu-,  ex  pundis  ^  priori  aequatione  partibus,- in  quibus  »  (quae  in  nihilum 
abit)  invenitur  :  nempe  hasc,  zz^baa  -  qqbaz=.bz»qq  -^^cqqcj  vel  (pK)  . 
zz^baa,   pofito  ejus   valore)  z^bqq  ^  qqba^zz.bee-z.qqe. 

Sed.animadverteadum  eft,  quod  licet  referendo  Analyfin  ad  Redam  DA, 
ftatim  fefe  ofFerant  in  a^quatione  duac  Hyperbolae ;  &  alix  totidem  st  prioribus 
diverfe,  cum  refertur  ad  Redam  dA ;  eafdem  tamen  omnino  Parabolas  habc- 
rix  ad  utramvis  Reftarum  ^A,  vel  DA,  referatui:  Analyfis :  cujus  rei  ratio  ,- 
kvi  confideratiope  tibi  occurret* 
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Pacere  nunc>  ViQ.  ut  fuperiorem  Andyiin  otnnibust  qus  drca^pedikniin 
.  Sphsricorum  Refledionem  proponi  fbleiK>  Broblematibus  applicem^  novo  ftdbo 
Ttg.  8<«        Scheimte.^itigkur>utpriu^CiraUus»a]ju$CcntramA»Pund^ 

ab  eo  Radius  Incidens  D  £,*  cujus  Reflexus  fit  £  Q. >Jua^  D  A)  ducatur  ad  il^ 
^Tangcns EC, &  Nomalis'EI;  &  jMxxlucatur  ad  eandem,  Rcfta  QEB;  De- 
nominentur  partes  ut  prius.D  A  =x.  C  A=  »•.  A  E  =r,f.  B  A  =  7.  AI  =:  4. 
I E  =  c.    Igitur,  propter  tres  D  A,  C  A,  B  A,  Harmonice  Froportionaks» 

&  tres  C  A,  A  E,  My  Geometrice»  feiqpcr  habAitur  «quatio^  =  - — ?  ^ — , 

in  quodconque^Circuli  puiidum  cadat  Radius  D  E.  Itaque  fi  qucratur 
poodum  E,  in  quod  fi  R^us  DE  Inddat,  Refledatur  ir^f«AX|A#c  Diametro 
LAV  normaliadDA;  Reflexus  Q£>  produdus  tranfibit  per  I,  ut  patet; 

&  I  ac  B  coincident.    Igitur  4  =  t  =  —I  five,  44  -  i  ?-^ 

=  7  ^  ^,  &  Problema  per  Plana  Icdvetur. 

Siqusratur  punfhim,  i  quo  Radius  Refledatur  |»ralleius  akai  cuiGbet  li- 
ne*, ut  A K  (duftae  ex  Centro  A;)  ducatur  ad  illam,  ex  pundo  I,  Tangens 
KL  =  ^  Evidens  eft>  Triangula  AKL>  EIB>  fore  nmilia,  cum  onmia 
Latent  unius  parallela  fint  Latenbus  alterius,  &c.  Itaque  A  L,  ad  L  K  j  ut  £  I> 

adIB,fiv^4:^:i^:4-jrj  &2 =y  = ^- — ;  &*^»  = 

'.  -'  ^  ^•'       iz,a — q^  ^ 

1  qz,aa  ^  iz^dae  ^  q^  a  -^qqde^  five,  pro  4  4  pofitof  ^-tffj^-^'rrr 
zz.q^  ^  ix^qee  ^  iz^dae-^qa  -{•  qqae.  Utraque autem a^uatio eft 
.ad  Ifyperbolicam  circa  A(yniptotos,qu«  cum  Circulo dato  Problema abfblvir. 
Proponatur  nunc  efficere,  ut  Radius  Reflexus  tranfeat  per  datum  pundum 
N,  (ut  in  Problemate  u4lhaz£m)  vel  ut  produdus  verfus  pun6him  Reflexionis 
E,  occurrat  dato  pundo  N.  Ex  N  cadat  in  A  L  Normalis  N  O  =  w,  fitque 
A  0  =  b.    Patet  cfle,  ut  A  O,  ad  diiSFerentiam  ipfarum  ON,  A  B  a  ita  E  I, 

^Ihyh.e.bin-^jxxe:^  -^;  vel  J  ij  -^n  :  i£zj^a.   Jgitur  —r — : — 

=r  T  z=  —    ^-*-^.  Unde  l£bda^l  z^nac-qqbd  '\-q  qnezubz^qq 
"^       .1  z»a  -~  q  q 

—  ai'ff ^y'^nim.  ilia  ipfa^  aequatio  Probkmatis  jilhazjemtm  quam  fupra  innui- 

•«ius:  VeL  fecundo  cafu,     ,    .   ^    —  y  = -^ — ,  five  2  «» * 4  4  + 

b  '\-  e         ^        z,z,a  —  q q 

ZiUHde  ^qqbd -- qqne  z=i  z.bq  q  '\' z,qqe. 

*Atque  haec  funt  Problemata,qu«  circa  pundum  Reflexionis  proponi  folent, 

in  qiiious  tamen  Finitam  pondi  D  dati  diftantiam  fuppofuimus.     Sed  facilior 

erit  Analyfis,  fi  fupponamus  Infinitam.    Seda  enim  C  A  biiariam  in  G,  con- 

ftat  ex  pTOTrietate  trium,  DA,  CA,  BA,  Harmonice  Proportionalium,  tres 

IDG,  CG,  BG,  fore  Geometricc  Proportionales,  fuppofita  quacunquc 
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pun&i  D  cUftanda.  Itaque>  fi  fupponatur  Infinita^  B  G  abibit  in  nihilum,  &  pun- 
€tum  B  cum  punfto  G  coincidet.  Igitur  A  B  erit  perpetuo  aequalis  B  C ;  erit 
itaqueCA=:  zp  &  Redangulum  C AI,  aequale  Quadrato  AE,  dabit,  in 

terminis  Analyticis,  tay^qq^  five^=  ■-  :   Cumque  diftantia  pundi  D 

fapponatur  infinita,  erit  E  D  Parallcla  A  C.  Itaque,  fi  quaeratur  Radius  Re- 
flexus  parallelus  AL,  quoniam  eo  cafu  a  Sc  j  coinciount,  erit  ^  =  ^  = 

-  ,  five 4a:=i{ciqi Siquaeraturut ParaDelusfit A K^ erit rurfus^ : ^j/: leia-^ji 

ic  ? =^  :=  — ,  five  2  q  a  a-^i  dae  :=z  (j\    Si  petatur  ut  tran-  - 

feat  per  N,  erit,  ut  fupnu  "fr —  =7='  &citaa^2H4^  =  ^f  f 

^qqei  Quae  aequationes  funt  quoque  ad  Hyperbolas  circa  Afymptotos,  niff 
N  punftum  efle  liipponatur  in  A  L ;  nam  cum  tunc  n  abeat  in  nihilum,  fub- 
ktisab  xquarione  ipaitibus>  in  quibus  n  continetur>  refiduae  dant  aequationem 
adParabobm,  ut  lupra  quoque  monuimus. 

Non  exfpefitas>  /^  C/.  ut  cum  Specula  Concava  hadcnus  in  Exem- 
plum  adduxerim,  nunc  agam  de  Convexis.  Scis  enim,  eandem  efle 
prorfus  Analyfin,  &  iEquariones  fob  Signorum  +  &  -  variatione 
difHngui.  Scis  Parabohm  vel*  EDipfin  quae  uni  fatisfacit,  fatisficere  al- 
teri;  &  fi  Hyperbola  in  Convexo  Problema  abfolvat,  ejus  Oppofitam 
paria  facere  in  Concavo.  His  itaque  omiffis,  addo  tantum,  eadem  Analyfi 
haberi  in  Speculis  Concavis  Focos  &  Spatia,  qugs  Radii  occupant  in  Axe,  da- 
ta qualibet  Pundi  Lucentis  diftanria :  Sed  mira  facilitate,  cum  Radii  fuppo- 
nimtur  paralleli ;  quod  tamen  nonnulfo  circuitu  ^  quibuldam  demonflrari  vi-  iti.  %6. 
di.  Nam  in  Speculo  Concavo  E  E,  cujus  Centrum  A,  fi  Radius  extremus 
Refledi  intelli^tur  ad  Axem  A  R  in  B,  duda  Tangente  E  C,  erit  C  B  =  B A. 
Bifecetur  Semi-axis  A  R  in  Q^  erit  itaque  QFocus.  Et  Q^B  Spatium  quae- 
fitum.  Eft  autem  QB  dimidia  C R  (ob  aequales  A Q^  QR,  A B,  B  C,)  h.e.  . 
dimidia  excefTus  fecantis  Arcus  E  R  fiipra  Sinum  totum.  Igitur  fi  Arcus  E  R  fit 

(r./.)  crad.5b  erit  AC,  ioii4t?,  &  BO ^ —  ipfius  AR. 

*^      ^  ^  lOOOOO     '^ 

4.  Compendium,  quod  eodem  tempore  inveni  circa  primam  Conftrudionem,  otberwife^  by 
ab  initio  tibi  communicatam,  tale  eft :  Du<fta  linea  A  T,  parallela  C  B,  eaque  ^  S^  f  ^ua. 
bifeda  in  V,  pun6him  hoc  eft  iUud,  per  quod  tranfire  debet  una  Hyperbola-    *p  '  g'  / 
rum  Oppofitarum,  quarum  Afymptoti  invents  fiierunt  Y  M,  M  N. 

Sed  en  Tibi  bonam  illam  Conftrudionem,  quae  in  omnibus  Cafibusobtinet.     1%.  88. 
Sit  Circulus  datus  E D,  cujus  Centrum  eft  A;  Pundadata,  B&C. 

Dudis  Lineis  AB,  AC  fiant  Proporrionales  B A  (Radius  Circuli)  &  FA: 
Eodem  modo  CA,  (Radius  Circuli)  &  GA.  Tum  jungatur  FG,  ea- 
^que bifecetur  in  H;  &per  hoc  pundum  ducantur  Lineae  LHK,  M^jN^^.    (^qqqI^ 
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fc  invicem  interfecantcs  ad  Angulos  Redos,  quarumque-LHK  fitParaIkU 
ei  quae  bifecat  Angulum  B  A  C.  Hoe  funt  duae  Afymptori  Hyperbolarum  de- 
fcribendarum  per  punch  F  &  G,  &  quarum  una  tranlibit  etiam  per  Centrum 
A,  Quarum  Interfeftiones  cum  CircuU  Peripheria  notabunt  punfta  Reflexionis 
quaenta. 
Tmtthef  confider^  5.  Videt  hic  Nob.  Hugenius  qua  ratione  ad  omnes  Cafus  extendi  poflct  Hy- 
^i^^^ih^p' siAi  P^^t>o'a-^qualium  Laterum,quam  in  cafu  Anguli Redi  fefeftatimofferreprae- 
*  cedcntibus  meis  infinuaveram.  Poflet  quoque  ex  infinitis  Ellipfibus,  quae  ad- 
hiberi  pofTunt,  una  feligi  non  difficilis  Conftruflionis :  fed  pigct  tamJiu  in 
codem  Problemate  hasrcre.  Supereft  tamen  aliquid,  quod  contcmpljitioncm 
habetnon  injucundam;  nim.  cum  Seftiones,  quae  cum  Circulo  dato  ad  Pro- 
blcmatis  folutionem  adhibentur,  ilium  in  quatuor  punctis  Ibcenr,  quorum 
duo  tantum  Reflexioni  ferviunt,  quaeri  poflet,  quodnam  Problema  folvenc 
duo  reliqua ;  &  quanam  verborum  forma  concipiendafit  Propofitio,  ut  quatuor 
illos  Cafus  compleftatur.  Deinde  annon  etiam  ijdcm  quatuor  Cafus  occurrant 
cum  Punda  data  aequaliter  difknt  k  Centro  ? 

€lar.  liugmm  non  alia  utitur  Analj^ii  quam  mea>  quae  Parabolam  uno 
tantum  cafu  admittit.  Quod  ut  evidentius  tibi  conftct,  iEquationem  quam 
Conftruxit  hic  adfcribam.  Repete  memorial  fi  placet,  qus  fecundis  curis  ad 
te  fcripfi,  &  invenies,  me  duas  aequationes,  ProWemati  per  Hyperbolam  circa 
Afymptos  folvendo  idoneas,  aflignafle    has  nimirum; 

ix^haa  —  zz^nae  —  qeihA'\-qqnez=,hz.qq  —  ^^^fy 
Et  tz,ij(j  -  zz^nae  -  aqba-^-aqnezzz  iz,he€  -  ^qqei 
ac  fubjecifle,  levi  muratione,  (fubftituendo,  ex  gr.  pro  qq^  qus  Valorem  4^1  -^ 
€i)  in  venire  pofle  infinitas  Hyperbolas  &  Ellipfes>  quae  cum  Circulo  dato 
Problema  folverent.    Nunc  in  priori  ex  his  aequationibus  pro  ^a:*^  ^  ponatur 
cjusValoG  fiet 

t,b4A-^  iz,nae  —  qqb4'\-qqne'=zl^z,ee  -  z»qqei 
qaa  qqe   ,   mae      qqne 

z,  P  b  z,b 

Atque  haec  eft  iEquatio,  quam  magno  ingenii  acumine>  ac  pari  facilitatef 
conftruxit  Vir  Dodiflimus. 
Agsiit,  ib,  Incidi  nuper  in  fequentem  Conftruftionem,  qua  breviorem  cum  dari  pofle 
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vix  credam,  committere  nolui,  quin  eam  judicio  ac  cenfurae  tuae  fubmitterem. 
Sint  igitur  Pun<fta  data  E B,  Circulus  cujus  Centrum  A;  junai3  EA,  B  A, 
Secantibus  Circulum  in  F  &  C ;  fiant  tres Proportionates  E A,  FA,  V A,  dr 
tres  iterum  B  A,  C  A,  X  A :  Tum  junda  V  X,  ac  produdfa  utcimque,  (Vcr- 
riteX,  Latere  TranfverfoVX,  ac  Redo  ipfi  aequ^i)  defcribatur  Hyperbola 
XP,  cujus  applicatae ad  DiametrumVXG,  Paralldae  fint  Redae  AB:  Dh 
enim  fatisfacit  propofitoin  cafu  Speculi  Convexi,  ut  ejus  Oppofita  in  cafii  Con* 
cavi.  Si  Afymptotos  defideres,  facile  reperiri  poflunt,  produda  V  X,  donee 
cum  EB,  pariter  produda,  concurrat  in  L;  deinde  bifeda  VX  in  I,  ac 
fumpta  LD aquali  LI;  junda  enim  DI  erit  Aiymptot^n  una^  in  quam  alia 
iKOToaliterincidit  ad  pundumL  -*  -  - 
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Sed  fortalTe  in^t'um  tibi  non  erit  intelligere>  qua  via  ad  haoc  Conftnidkv 
Ticm  pervenerim.   Scias  itaque,  me  ex  priori  mea  Analyfi  deduxifle  hoc  modo. 
Datis  iifikm  quae  prius,  cadat  in  E  B,  Normalis  AO,  fitque  pundum  qua^-    ^  *•* 
fitumP,  ex  quo  in  AO  cadat  Normalis  P R.  Si  AOfit*;  EO,  a:*;  OB* 
d;  AP,  f;  PR,  e;  AR,  a;  ficile  colligitur  haec  iEquatio, 

irrrj +  ^^  =  ^^r-    J->   ^^  ^^tan 

«.     -         z»dai -^-b  bat  ^  b  dqe  k44^ 

poteftmhas    Cb^Td —  =^^^-Wf--^i  Et 

^daeA-bbae -^  bqq4    ,  ^H^     *t  •        ,  -       ^    n 
Zi^kd          "^  '^  =  if  f  -  ^    '    Hujus  ukimae  Conflni* 

^onem  olim  ad  te  mifi ;  akerios  vero»  CL  Nmgirttm.  Primam  autem,  licet  (e 
Aacim  in  con^pedum  dediflet;  ferme  n^kxenun>  auod  difficilioris  Conffaru- 
^onis  efle  pnsfumerem.  Sed  me  vano  timore  ddtmim  ^novi,  cum  in  hanc^ 
quamad  temitto^  CoDftrodtioncm  definere  miper  iom  expertus^    Sk  enim) 

brcviomsCakuli^ctufai*--rf=r4;*^^+^^==*^>  fiet  a -I^-J^^-f^  ^ ^^^ 
izsaa — y— .     Et  adcfitis  utrmqw  ^ — ^ ri; — ^-^-^ — ,    em 

^#  -t- 1  -^'  +    — * *  t~  "^ ^   ^  quadratum 

ja4-w4       ^          ,              qqa       a^ '\' m  m  a  n-- z  q  q  m 4 
«  #  -         i^  ^!)  «x|ualetf 4  -  ^  J-  +  ^— ^^ ^^ — ^-^ 

Ret  igitur,   dp^^oyartiU   k^k  t  i^+  ••^^  : :  44  -  'bkjL&bml^   " 

•-•j4-^r — ^>  8^  quadratum  ^  -  *"^— r :    qui  ad  aequationem  facilio- 

ran reduci  poteff,  fi,  pofito  it^4-  f9$m^ffy  fiat -^  =  4 j  fit enira tan- 

q^ 

\-,l  quam  iEquationem  fuperiori  Conftruftioni  re(pondere   animadvertcs, 

fiCalculosap^licueris;  acfimul  obfervabis,   ad  quamcunque  linearum  EA, 

AB9  BE,  referatur  Analyfeos  fumma,  eafdem  Temper  habere  pofle  Se<5idone$,        ^^  ^ 

quflmvis  longiori  circuitu  &  aequationibus  valde  diverfis.  Digitized  by  CnOOQ Ic 
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Ex  hac  ConftruAione>  k±t  ipahcyUf  deducere  ILoet^altmus  ProUemads 
^edionem,  cum  fcil.  qu«ritur  Punftum,  i  quo  Radius  Rcflexus  Parallelus 
fit  cuilibet  linex  datae;  ut,  fi  dato  Punfto  Luminofo  B,  Circulo  ex  Centro  A, 
quaereretur  Radius  Reflexus  parallelus  redx  A  E.  Idem  enim  eft,  ac  fi  in 
«lio  Problcmate,  diftantia  pundorum  A  &  E  fupponeretur  infinita ;  quo  cafu 
Tertia  Proportionalis  ipfarum  E  A,  FA,  abiret  m  nihilum,  &  punfta  A  & 
V.  Coinciderent :  Itaque  V  X  effet  xqualis  A  X,  &  A  E  parallela  P  E.  Ap- 
plica  igitur  fuperiorem  Conftrudionem  &  Problema  abfolves.  Defcripta  fciL 
(Veruce  X,  Latere  Tranfverfo  VX,  vel  AX,  &  kedo  ipfi  aequali,)  Hyper^ 
bola  X P,  cujus  Applicatae  ad  Diametrum  AX,  parallete  lint  redae  A E. 

6.  Verum  eft,  quin  imo  mirandum,  Conftrudionem  quam  antehac  ad  te 
mifi  inveniri  quoque  per  Calculum  quem  Dn.  Slufius  de  e^inftituit  poft  mu^^ 
tationem  f  ^  in  aa  -^  et;  at  hoc  videtur. fieri  caiii>  nee  ibi  ^paret  Conftru- 
dionis  iimplicitatis  nifi  poftquam  eam  peragerefat^imus. 

ProbUma  Alhazeni.J  Dato  Grculoy  cmjhs  Cemrum  A^  Radim  ADy&pfPtlfu 
duohus  By  Ci  iffuemre  fmStim  H  in  Grcfmfircmia  Grculi  datij  unJk  JmQ^  HBy 
ffCy  fficutfU  ad  Orcm^emiam  AngnUi  atpioles. 

Ponatur  Inventum,  dudaqve  AM  leda,  quas  Ufariam  lecet  Anguhim 
B  A  C,  ducatur  ei  Perpendicularis  H  F,  itemque  B  M,  C  L.  Jungatur  porro 
AH,  cui  Perpendicukis  (it  HB>  RedifqueBHs  HC,  occurrat  AM  in 
pimdis  K)  G* 

Qiiiaei^aBquaksAnguliKHE  &CHZ,fivc  EHGj 
eftqueEHA  Angulus  Redus,  erit  utKE,  ad  EG>ita 
K  A,  ad  AG.  Quia  vero  BM,  ad  MD;  ut  HF,  ad 
FK,  erit, 

utBM  +  HFadHE,  itaMFadFK, 

i.  c,  i  +  y:T:^4-x:  -4— .—  •   add^  FA  =  x  £t 


Sic  jam  AM  =  a 
MB  =  * 
AL  =  ir 
LC  =  » 

Radius  Al>z:zd 
AF  =  Ar 
FH=  y 
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Rurfiis,  quiaCLadLG^  ut  HFadFG>eri^permutando&dividendoCL 
-  HFad  HF,  ut  LF  ad  FG,  n  ^j\j  ixc -^  xi^^  "J^K  qua  abbta 

abAF  :;=  Xy  fitGA  = ^*    Eft  autem  EA:=  — ,   quia  Pro- 

« -7  X      ^ 

dd 
pcMtionales  FA,  AH>  AE:  ErgoE  A-G  A,  hoc  eft>  EG>  = — 
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Seddiximus,quodKEadEG,  utKAadAG;  i.c-Jq— —^ 

dd        nX-^-cj         aj-^-bx     nx^cj 

X  n^j  b\j  11-7 

Uxkleinyenitur2  4»Ar;cjf+2^»x^  -ddbnx^ddnxj'=:n4ddy'^nbddx 
- :» 4^x7^  -  2 ^ cxxj'\ddbcy'\ddcjj  -  4^^jjr  ^bddxy. 

be      ^      ibbc      ,        bbddcx        zbbeyyx 
Et  quia  «  =  J  fit x^ .^^-.,  quia  xx  zn 


be      ^     zbbc      ,        bbddcx        zbbi 
It X ' 

a  a  a 

zbbc      ,         zbbcddx        zbbeyyx 


zbvc     ,        ztf^caax       zpifcyyx 
dd  -yy.  Eft  autem x '  = -^^j  quia  ^  x  = 

.  .             ,.      i-  zbbcxjy        ddbcyx 
dd  ^yy.  Ergof ;p-^^-  -  ^—  -^  zacxyy  ^ddcyy^  -^ 

ddddyj  —  bddxy^ 

Et  divim  oinnfl>us  per  jr  &  dudis  in  4 

—  2^^^cx7  -  ddbcx  -  zadcxy  -{-ddeay  =  --aaddy  ^  bddax 
abdJ,x  ^cbddx  ^acddy'\'4addy:=zz44cxy^zbbcxy; 

dbddx  ^cbddx-^acddy^aaddy  V    •      /i  , 

rTJTTTJrfe =  *  J'*  ^"^  *^T° '      - 

ad  Hyperbolam* 

^,  -      .    ,                 abdd -' Mnddx^acddyA-adddf 
Velquia*c  =  »4,  -_-__j.^^/ :==x;^ 

Unde  porro  non  difficultcr  invenitur  fequens  Conftruftio :  Tungantur  B  A,  b^.  ^^  ^ 
AC>  &  a|^>licato  feorfim  ad  utrainque  Quadrato  Radii  AD>  fiant  inde 
A  Pi  AQj  &  jundo  PQ>  dividatur  ipfii  bifariam  in  R^  &  per  pundum  R 
ducantur  RD,  R N,  iefe  ad  Reftos  Angulos  fecantes>  quorumque  RD,  fit 
paraUela  AD, . qusdividet  bifariam  Anguhim  B  AC.  Erunt  jam  ft.D,  RN 
Afymptoti  Oppofitarum  Hyperbolarum,  quarum  altera  per  Centrum  A  tranfi- 
re  debet,  quaeque  iecabunt  Circumferemiam  in  pun6lis  H  quaefitis*  Tranfi-  ^ 
bunt  autem  Hvperbote  per  Punda  P,  G. 

Ratio  Coa/tudioais  apparet>  dudis  P  >,  &  Q^^>  perpendicularibus  in  . 

add  dp  p H ' 

AM.FiteQimAy  =  ^j-7^five/i  &A^=-^-.     Item  Py  ='— , 

de  C^gtcn  facilia. 
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ty  M  r.  Slufius      7.  Mirari  define,  Vir  Clariflime,  eandcm  in  j0fazjtmmo  Pr<AUmMi  Conftru- 

ih-^.  ii45.        6Honem  ex  diverfis  iEquarionibus  deduci,  quandoquidem  illa^  omnes,  quibus 

hadenus  ufi  fumus  in  una  eademque  generali  Analyfi  contineantur.    QjkxI  ut 

Ti    94.  oftendam,  datus  fit  Circulus  cujus Centrum  A,  punda  H  &  I;  fitque  Pun- 

''^'  dum  quaefitum  K,  ad  quod  ex  pundis  I  &  H  ducantur  Redx  H  K,  I K,  & 

Tangens  KD.  Turn  ex  A  ducatur  quaelibct  A G,  occurrens  H K  in  £9  IK 

in  B,  Tai^enti  KD  in  D  Ciis  nim.  produdis,  quas  produci  eft  opus^.    His 

pofitis  evidens  eft,  ob  Angulos  E  K  D,  D  K  B,  aequales,  &  Angulum  A  K  D 

Redum,  tres  A  E,  B  E,  D  E  fore  femper  Harmonice  proportionales.  Itaquc 

dudisad  AE  Nonxialibus  KC,  IF,  HG,  ac denominatis partibus> 

A  K  =  f  habebitur,  methodo,  quam  in  fecunda  hujus  Problenaatis  Analyfi 

.       _     olim  adhibttii  haec  generalis  iEquatio, 

j     ftdaa  —  lfx.4a-'n^ifa^^tq{}a":=zndeC''Z,be4'{' 
CK  :==^  e\      zhnae'\-zz.dae  —  dqijc  —  z^qqe. 
Tjr-  ^  L\ Finge  nunc,  A G  effe perpendicularem  ad  H I,  nihil  varietatis  erit 
in  sequatione;   nifi  quod  AF  &  AG,  hoc  ^  d  &c  z^  crunt 
A  G  =  ^  aequales.     Pofito  itaque  d^xo  z^  fiet 

FA=:«.      n  d  aa  -  bdaa  ^  nqqa  Ar  b  q^Azs-n  d$9  ^  dkci^  -{' 
py__  z  tnae  -^  1  ddae  -  z  dqqe^ 

Sivc  applicatis  omnibus  ^nd  -^  dby 

--ciqA  -\'  zbna9  ^  z  dd^t-^  zdqqe 

"'^      d         =" nd-bd '     * 

Eadcm  ncmpe,  quam  ex  prima  mea  Analyfi,  licet  alia  via,   deduxenun,  & 
quam  nuper,  modo  facili  conftrudam,  ad  te  mifi. 

Pone  deinde,  A  G  coincidere  cum  A  H  j  abibit  igitur  H  G,  five  b,  in  nihilum. 
Expundis  itaque  ab  aequatione  partibus,  in  quious  b  reperitur,  remanebir> 
ndaa  -  nqq4  z=:  ndee  +  z  z^dae  ^  dqqe  -  ^^ ;c#.  Hanc  auten>*fi 
meminifti,  curis  ftcundis  inveni,  &  aliam  huic  fimilem,  in  Cafu  pro  Keda 
AG  tranfire  intelligitur  per  I. 

Supponamus  dcmum,  Redam  A  G,  fecare  bifariam  Angulum  H  A I ;  erit 
ob  fimilitudinem  Triangulorum  HAG,  I A  F,  ut  H  G  ad  G  A,  ita  I F  ad 
FA,  fiveut^ad^  itavod^  Scnd^bz^  Ablatis  igitur  asqiialibus,  fit 
bqqa^nqqaz=.zbna€  ArZsjdae  --  dqqe  --  qqz^9i  Ilh  ip£i,  quaiA 
ut  ex  Uteris  tuis  nuper  intellexi,  C\.HHg(miHS  conftruxit. 

Intelligatur  tandem  eadem  Rcda  H  G,  fecare  bifariam  Redam  H I ;  erunt 
igitur  asqiialesHG,  IG,  hoc  eft,  b  =  ni  fietque,  aUatis  aequalibus,  bdad, 
'-'bajaa^=Lbdee^baueC'\-zbbae'\'  zz^dae  —  dqqe  —  qqz,e;  quam 
licet  non  admodum  difficilem,  nemo  noftrum  hadenus  conftiaixit.  Hx  au- 
tflm,  ut  &  ipfa  Generalis  iEquatio,  in  duas  alias  dividi  poflTunt,  pofito,  ul 
nofti,  pro  aa  vel  tcy  ejus  valore,  qq  -  eey  velqq  --  aa. 

Vidcs  igitur,    quicquid   hadenus  preeftitum  eft,    in  eandem  Analyfin 
refdvi;     cpx  8c    infinitas  alias   Conftrudiones   per  Circulum  datum  & 
Hyperbolam  compledatur.    Sed  eas  inveftigare   non    eft   tanti,    cum  in 
hoc  Problemate,  ut  olim  fortaflis  inopia,  fie  nunc  copia  laboremus.     Ad- 
Jam  tantum  Conftrudionem  per  Parabolam>    idque  X^^.'^^^JPI^^Mj^^I^Ic 
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t«  aliis.pef  Hypcrfxdftm  operofior  videamr,  Line«  tamen  iimplicitatc,  qua 
Parabola  inter  reliquas  Sediones  commendatur,  operam  compenlar. 

lifdem  ij^itur  Datis,  Jungatur  A  I,  &  producatur  in  S,  donee  AS  fiat 
asqualis  AH,  jundaque  HS,  &  bifefta  IS  in  M,  ducatur  per  M  Rec*  n^.  ^. 
ca  RMQ^  normalis  ad  H  S,  in  quam  cadat  ex  A  Normalis  A  Q,  &  cui 
ParaUelus  ducatur  Radius  AC.  Turn  fidis  tribus  Proportionalibus 
I  A,  AC  AE,  fiatutSAadAE,  itaMQ^ad  AD,  &  RS  ad  AP  (in 
refta  AQ^vcrfus  QO  &  i«  eadem  ab  alia  parte  fumatur  DO  aequalis 
DC.  Demum  bife<aa  PD  in  X,  inclinetur  per  X,  Angulo  Semi-refto  ad 
AX.  Reda  VXL,  occurrens  Normali  in  D  ereftx  in  punfto  V,  &  in 
quam  ex  O  cadat  Normalis  OB.  Aio,  fi  fiat  ut  VX  ad  XB,  ita  XB  ad 
BL,  pundum  L  efle  Verticem,  LV,  Axem,  XVLatusRedum  Parabolae, 
qua:  Problcmati  (atisfacit  omni  cafu;  Secans  nimirum  Circulum  datum  in 
pundis  K,  quorum  fupremum  &  ultimumad  ProbUma  j^lbax^enuumm  pertinent^ 
reliqua  ad  aliud. 

Datur,  ut  Inpra  indicavi,  alia  quoque  Parabola,  quae  cum  hac  paria  ficit, 
&  cujus  defcript.o  ex  hac  adeo  facile  deducitur,  ut  nova  non  fit  opus.  Suma- 
tur  enim  A  /,  jn  Dircdum  D  A,  &  ipfi  aequalis,  &  in  Dire&um  O  A,  ipjS 
quoque  xqu^s  A  •  Turn  bifeda  P  <r  in  5,  ducatur  per  g  Reda  u  g  jg,  Nor- 
malis ad  X  B,  concurrens  cum  S'ty  Normali  ad  O  A,  in  «,  &  in  quam  cadat 
Normalis  # .. ;  ac  fiat  ut  *$  ad  ^^f,  ita  haec  ad  ^g a  :  Erit  k  Vertex,  Ag  Axis, 
«  g  Latus  Redum  Parabolas,  quae  in  ii£lem  cum  priore  pundi^  Circulum  da- 
tum fecabit. 

X.  Let  BE  i3  be  a  double  Convex  Lens,  C  the  Center  of  the  Segment  r«  jimd  tu 
E  B,  and  K  the  Center  of  the  S^ment  E  i§,  B  «  the  Thicknefe  of  the  Lens,  ^«(^^^  rctms 
Da  Point  in  the  Axis  of  the  Lens ;  and  it  is  required  to  find  the  Point  F,  m^^flnf-^' 
at  which  the  Beams  proceeding  fiom  the  point  D,  are  coUeded  therein,  the  ^^  ^.  flal- 
Ratio of  Refi:adion being 2sm ton.    Let  the  diftance  of  the  Objed  D B  ^J'^  ^^' 
=  DA  =  dy  (the  point  A  being  fuppofed  the  lame  with  B,  but  taken  at  a 
diflance  therefix)m,  to  prevent  the  Coincidence  of  fb  many  Lines)  the  Radius     ^/.  9^* 
of  the  S^ment  towards  the  Objed  C  B,  or  C  A  =  r,   and  the  Radius 
of  the  Segment   from  the  Objed  K  j?,  or  K  d  =  f >  and  let  B  /?>    the 
thicknefs  of  the    Lens,     be    =  /,     and    then    let   the    Sine   of   the 
Angle  of  Incidence  DAG,   be  to  the  Sine  of  the  Refiaded  Angle 
HAG,    or  C  Aty   2S  m  to  n;    and  in  vcrv  fmall  Angles  the  Angle* 
thcmfelves  wiU  be  in  the  fame  Proportion;   whence  it  wiB  follow,  that> 
As  ii  to  r,   lb  the  Angle  at  C  to  the  Angle  at  D,  and  ^  4-  r  wUl  be  as 

the  Angle  6f  Incidence  GAD;  and  igain,asiwto»,  fo^  +  rto- — — — * 


which  willbe  as  the  Angle  GAH  =  CAf.  This  being  taken  fixMn  AC  D> 

which  is  as  li  will  leave Analogous  to  the  Angle  A  f  D, 

aad  the  Sido  being  in  diis  Cafe  propcMtional  to  the  Angles  they  fubtcod,  if^j^ed  by  GoOqIc 


r  i8+) 

will  follow,   that  as  the  Angle  A  f  D»   is  to  the  Angle  A  D  ^  >    fi>  is 

mdr 
the  Side  AD,  orBD,  to  A^,  or  B  ^ :  That  is,  B^  will  be  = 


m  -^  nd  -  «r* 

which  fhews  in  what  Point  the  Beanis  proceeding  fiom  D  would  be  coUeded 
by  means  of  the  firft  Refradion ;  but  if  nr  cannot  be  fubftradcd  from 
m  -  ndj  it  follows,  that  the  Beams  after  Refiadion do  iKU  pafs  on Divei^ 
ing,  and  the  Point  ^  is  oa  the  fame  fide  of  the  Lens  beyond  D.  But  if  ht 
be  equal  to  m  -ndy  then  they  proceed  Parallel  to  the  Axis,  and  the  Point 
f  is  infinitely  diftant. 

The  Point  e  being  found  as  before,  and  B  ?  --  B  j8  being  given,  which 
we  will  call  /,  it  fofcws  by  a  Procefs  Uke  the  former^  that  jSF,  or  the  Focal 

Diftancefought,  is  equal  to  ^  _  ^^  ,  ^  =  /.  And  in  the  room  of  /  ful>- 
ftituting  Bf  -  B i8  =  ^ZT^^dZT^  "•  /, putting; for ^ _  ^,  aficrdueRe- 

duftionthisEqifluonwfflanfe,  ^^JfJ^^'j^L^j,,^ ^mZdtT^t^'f' 

Which  Xheoremy  however  it  may  feem  Operofe,  is  not  lb,  confidering  the  great 
number  of  Data  that  enter  the  Queftion,  and  that  one  half  of  the  Terms  arife 
from  our  taking  in  the  thicknefs  of  the  Lens,  which  in  moft  Cafes  can  pix>- 
duce  IK)  great  Effeft;  however,  it  was  neceflary  to  confider  it,  to  make  our 
•Rule  peifcd.    'If  therefore  the  Lens  confift  of  Glafs,  whofe  Refiadion  is  as 

whofe    Rrfraftion    is    ^    4    to    5,     the  Theorem   will   ftand    thus: 

Diamant,  whofe  Rdfradion  is  as  5  to  2,  it  would  be 

^ydrf^zd^t  +  ^r^t ^ 

5dr  +  5^f  -if  rf-  3  dt-\-irt         ^' 

And  this  is  the  Univerfal  Rule  for  the  Foci  trf"  Double  Convex  Glafles  ex- 
pofed  to  Diverging  Rays.     But  if  the  thicknrfs  of  the  Lens  be  rejeded  as 

P  ^^  f 
not  fenfible,  the  Rule  will  be  much  fhorter,  vk..  -^^   /j-  -pr  p  ~/> 

or  in  Glafs,  -j — .    ,^    =  /.    All  the  Terms  wherein  t  is  found  be- 

ing  omitted,  as  equal  to  nothing.  In  this  Cafe,  if  ^Z  be  fb  fmall,  as  that 
irf  exceed  drJ^d^.  then  will  it  be  -/,   or  the^i|^bv^b^ 
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gativc^  which  (hew  that  the  Beamj  after  both  Refbaiohs  ftifl  piocccd  diveh- 

To  bring  this  to  the  other  Cafes,  as  of  Converging  Beams,  or  of  Con- 
cave Glaflb,  the  Rule  is  ever  compofed  of  the  lame  Terms,  only  chatigirtg 
the  Signs  of  +  and  -  ;  for  the  diftance  of  the-  Point  of  Concourfe  of  Cod- 
veiging  Beams,  from  the  Point  B,  or  the  firft  Surface  of  the  Lens,  Icall  a 
Negative  Radius,  or  -  r  if  it  be  the  firft  Surface,  and-e  if  it  be  tjie 
fecond  Surface.  Let  then  Conveiging  Beams  fall  on  a  double  Convex  -of 
Clafi,  and  the  Thewrm  will  ftand  thus  _  -^ZIJLI i^  ^ 

which  (hews,  that  in  this  Cafe  the  Focus  is  always  Affirmative.  - 

If  the  Lens  were  a  Menifcns  of  Glafs,  expofed  to  diverging  Beams,  the 

Ruk  is,  — -1"  X  j^ •—/^     Which  is  AflSrmative,  when  2  r  f  is 

left  than  dr  -^  d  u  otherwife  Native :  But  in  the  Cafe  of  Convoking 

Beams  falling  on  the  fame  Menifcusy  'twill  be  XJ! !ll__  53  £ 

-^  dr  "  df  ^  1  r  p 

Afld  it  win  be  +/whaft  ^  f  -  ^  r  is  lefi  than  zrpj  but  if  it  l>e  grKtter  than 
2  r  f ,  it  will  ahvays  be  found  Negative  or  -/.  If  the  Lens  be  doiile  Concave, 
the  Focus  of  Converging  Beams  is  Negative,  where  it  was  Affirmative  m  the 

Cafe  of  Diveiging  Beams  on  a  double  Ccmvex,  viz,.  — —*-: ^  =  fi 

-fdr-^dr-^trf 
which  is  AflSrmative  only  when  2  r  p  exceeds  d  r  -{•  d^: ,  But  Diverging 
Beams  pafling  a  double   Concave,  have  always  a  Negative  Foqis,  viz^ 
^dru ^ 

The  Theor^fM  for  Conveipng  Beams  are  principally  of  ufe  to  determine 
the  Focus  refultin^  fr©m  any  fort  of  Lens  placed  in  a  Telefcope,  between  the 
Focus  of  the  Objed-Glafe  and  the  Glafs  itfetf,  the  diffance  between  the  fidd 
Focus  of  the  Objed-Glafs  and  the  inteipofed  Lens  being  made  t=:  -  ^ 

In  cafe  the  Beams  are  Parallel,  as  coming  from  an  infinite  Diftance,  (whidi 

is  fuppofed  in  the  cafe  of  Tdefcopes)  then  will  i/be  fuppofed  infinite,  and  in 

p  d  f*  p 

the  Theorem  -. — r  % the  Term  p  r  ?  vanifhes,  as  being  finitCf 

dr  J^d^^pn  ^  /^ 

which  is  no  part  of  the  other  infinite  Terms,  and  dividing  the  Remaihdei'  by 
the  infinite  port  ^  the  Theorem  will  ftand  thus  '-4—  =  ^  OT  in   GM 

T  ^i 

t      Vol  I.  .B  b  -         •  fo 
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Id  cafe  theLcns  were  I^oo-Convex  expo&d  to  <UwgiagBettM,  mfttadof 
..     '^/' ,rbeinginfiiute,itwilibe-f^  =/>  or-^  =  /,  if 

the  Lens  be  Ghk 
If  the  Lens  be  DouUe-Coavex*  and  i>be  equal  to  r>  as  being  ftnnfidof 

SegoiCQts  of  equal  Spheres*  dien  -will  y~\,jr-^ he  mbcttl  to 

— ' — =/;  and  in  cafe  </  be  infinitei  then  it.it  viD  be  yet  Artber  can- 

tiacttdto  ^/rr  and /beings ,  the  Focal  Difiance  in  Glaiswiftfce 

-szty  in.Water  \\ry  but  in  Diamecer ;  r« 

This  b  not  only  ule&l  to  difcoverxhc  Focus  from  the  other  propofed  Data, 
{wr^fOBithe  Focus  given)  we  mav  tha^eby  determine  the  Diifance  of  the 
Objea,  or  from  the  Focus  and  Di^ce  given  we  maj^  find  of  what  $j^xre 
it  is  requifite  to  take  another  S^^ent>  to  make  any  given  S^ment  of%QD* 
rfier  Sphere  caft  the  Beams  from  the  Diftance  4^  to  the  Focus  /.  As 
Bkcwye  fiiom  the  Lens>  Focus,  and  Diftance  given,  to  find  the  R«io 
.of  BjdS:acti<m,  ox  oRm  to  i^  requifite  to  infwer  thofe  Data.  AD  whkh, 
it  is  obvious,. are" fully  determined  fi-om  the  Equation  we  have  hitherto 
irfcd,t(ifc./Wfr«'i/if/4"i/f/--  +  /r^/  Fortofind^the7*r«rw»i$, 

—ill/ — .  s  4  the  Diftance  of  the  Objea  j  for  p,  the  Rukis 

—J — ;— J^r-! 7r«  f ;  butforp,  it  wiD  be  .  -''— ^--     =r/;  which 

JiatterxlmnniDesilieRjatioof  Refi:action,^  4-^  to/. 

I  ik^-not  exposiate  ontbefe  Particulars*  but  kavediem  fix*  the  Exercifeof 

r thofe  thastare  defifons'  xoha  infiumed  in  Optical  Matters,  which  I  am  bokl 

fto  £tyare  oompitheoded  in  tfaefe  three  Rules, ^Ihllv^theinofl Inquifi- 

uve  can  defire tnem,.and  in  aUnoftible  Cafes,  R^ard  wing  hadto  the  Signs 

+  and -*,as^in  the  ibrmerCaks  of  finding  the  Focus  I  fhillonlyftiewtwo 

confiderabk^Uies  of  them ;  the  one  to  find  the  Diftance  whoreae  an  Direct 

being  placed  ftiall  by  a  given  Lens  be  reprefented  in  a  Species  as  higc  as  the 

.Objectf  itfeK^wJiich  may  be  of  fingidar  Ufein :dniwiiig  VntSy  aikl  odier 

things  in  thdr  true  Magmtude,  by  tnnfmitting  the  Species  bv  a  Ghfs  into  a 

dark  Room,  which  wifi  not  only  give  the  true  Figure  and  Shadcs».^c  Gisa 

the  CokHirs  themfelves,  almoft  as  Vivid  as  the  Lite.  In  this  Cafe  d  is  aaihl 

to  /  and  fubftituting  d  for/in  the  Equation,  we  fiiall  have/  dr  i^  =ddr 

f^ddf  -^/fr,  and  dividing  alLbyi^/r^  =^r  +</f-^/r.ithatiSj 
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^—  =  ^  J     but  if  the  two  Convexities  be  of  the  fime  Sphere,  lb  aircsrfi 

rfimirffl'theliifbnccber=^r,  thatisJfthcLcmbcGkfis^  fo  that  if 
aa  Objed  bephced  at  the  Dktieter  of  the  Sphere  di(hnt,  in  this  Cafe  tfaer 
jFocds  wiB  be  as  fir  within  as  theObjeft'  is  witlrcnit,  and  the  Species  itpre- 
fet^  thettbjr  wiH  be  as  big  as  the  Life ;  but  if  it  were  a  PlaiK)-Comrexr 
the^e  difmce  will  be  =s  z/r,  or  in  Gfafito  fburtimes  the  Radius  dfthe* 
Convexity.  ' 

A  fecoM  Ufe  is  to  fod  what  Con  verity  (»  Concavity  is  reo^^ 
a  vafHy  diflant  Objed  be  r^refented  at  a  given  Focas»  after  w  one  SuriSice' 
of  the  Lens  is  formed ;  which  is  but  a  OroUmj  to  our  TlWvmrfbr  £indin|(  f • 
having  f»  Ji^  n  and  f>  given ;  for  d  being  liifinite^   the  Ride  beeoOM 

r  f  r  f 

—    r=  ?>  that  isin  Gkfe  — --7:  =  j,  wheflcc,  if /be  greater  dun  1  n 

r  f 
t  becomes  N^ative^  and  -z is  the  Radius  for  the  Ctmcave  kica^ou 

But  to  return  to  their  firfiThcaremy  which  accounting  for  the  Thidaie6t£ 
the  Lens,  we  wii  here  again  reTumey  vk^ 

mdr  ^mdt^mf^r'-m'^ndt  -^nrt        * 

And  let  it  be  required' to  find  the  Focus  where  a  whole  Sphere  wiO  coDed 
the  Beams  proceeding  from  an  Objed  at  the  difhnce  d.  Here  t  is  equal 
to  2  n  and  r  =  e ;  and  after  due  Redudion*  the  Thmcm  wiU  fland  thu^ 

^^ 5— ^ — zsf:  But  if  4  belimnit^  it  is  contracted  td 

zma  -^  z  nr^mfr  '' 

-Z.-  -  r= r  =/;  wherefore  a  Sphere  of  Ghfi  collects  ^  Sun's 


Beams  at  half  the  Semidiameter  of  the  Sphere  without  i&  and  a  Sphere  of 
Water  at  a  whole  Semidiameter.  But  if^the  Ratio  of  Refiad^  m  to  »  be 
as  X  to  I9  the  Focus  falls  on  the  o^fite  Surfitce  of  the  Sphere*  but  if  it  be 
of  greater  Inequality,  it  falls  withm. 

Another  Example  fhall  be  when  a  Hemifphere  is  e3qx)fed  to  VmM  Rays# 
lat  is,  ^  and  f  being  Infinite,  and  r  =  r,  and  after  due  Redudion,  the  Th^^ 

#m»irefiilts   r  =  f;  that  is,  in  Glafs  it  is  at  4  r,    in  Water   at 


thati  . 

n  n 

*  r,  but  if  the  Hemifphere  wei;e  Diamant,  it  would  coUedt  the.  Beam  at  ,t 
of  die  Radius  beyond  the  Center. 


B  b  t 
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Laftly,  As  to  the  EfFeft  of  turning  the  two  fides  of  a  Lens  towards  an 
Ol)jea ;  it  is  Evident,  that  if  the  thicknefs  of  the  Lens  be  very  finall,  fo  as 
that  you  neglect  it,  or  account  ^  =  o,  then  in  all  Cafes  the  Focus  of  the 
fame  Lens,  to  whatfoever  Beams,  will  be  the  (ame>  without  any  diflerence 
upon  the  turning  the  Lens :  But  if  you  are  fo  curious  to  confider  the 
thiicknefs,  (which  is  feldom  worth  accountii^  for)  in  the  cafe  of  Parallel  Rays 
falling  on  a  Piano-Convex  of  Glafs,  if  the  Plain-fide  be  towards  the  Objea> 
t  does  occafion  no  difference,  but  the  Focal  diffance  f=zzr.  But  when 
thp  Convex  fide  is  towards  the  Object,  it  is  contracted  to  z  r  ^  \  t,  fo  that 
the  Focus  is  neajer  by  '  t.  If  the  Lens  be  Double  Convex,  the  diflference 
is  kis ;  if  a  Mcnifcus,  greater.  If  the  Convexity  on  botli  fides  be  equal,  the 
Focal  LcHi^rh  is  about  -  t  fhorter  than  when  /  =  o.  In  a  Menifcus,  the 
Concave  f^de  towards  the  Objea  encreafes  the  Focal  Length,  but  the  Convex 
towards  the  Objea  diminifhes  it.     A  general  Rule  for  the  diflference  arifing 

on  turning  the  Lens,  where  the  Focus  is  Affirmative,  is  this • 

for  double  Convexes  of  diflFerent  Spheres.,    But  for  Menifii  th^  fame  diflfie- 

1  T  t  '\'  z  i  t 

rcnce  becomes  •■ — •   of  which  I  need  give  no  other  DemonflrsK 

jr—jP  +  f'  *> 

tion,  but  that  by^  a  due  Reduaion  it  will  fo  follow  from  what  is  premifed> 
as  will  the  Theorems  for  all  forts  of  Problems  relating  to  the  Foci  of  Optick 
GlafTes- 

T;vr-.?r*«iMP  XI.  I.  Sim  Hyperbolae Oppofitae  D- B,  EC,  quarum  Axis  Tranfverfus 
%.  r.i  )mde['  ^ft  B C,  Centrum  A,  &  una  ex  Afymptotis  G  P ;  item  per  Centrum  fit O  M 
t^  ^  c  rifto-dufta  &  Angufos  Redos  ipfi  B  C.  Quare  fi  circumducantur Hyperbolae 
N.  ! ^^y.yii.  ^^^  -^^*"  O ^>  manifeffum *efl,  ex  ea  Revolutione  generari  Corpus  Cylin- 
iun.  An.  16^9.  droides  Hyperbolicum,  cujus  bafes,  fedionefque  Bafi  parallel  font  Circuli^ 
''X»  97.  Dico  infuper,  fi  idem  Corpus  fecetur  per  Afymptoton  G  P,  erit  fedio  Paral- 
lelograrilmum.  •  ^ 

Secetur  per  Axin  Tranfverfum  feftione  Circulari  B  N  C  ;  item  per  O  &  M 
in  Circulos  awjuales  &  aequaliter  a  Centro  diflantes ;  item  per  Axin  in  figu- 
ram'  Genftricem  cujus  femiffis  efl  B  D  E  C,  in  cujus  Piano  erit  Afymptotos 
G  P;  .per  qu^  ad  Rectos  Angulos  planum  B  D  E  fecetur  in  Piano  F  H  P ; 
j[ung^tur  denique  H  O* 

Qaonram  Triangulum  O  G  H  efl  Rectangulum,  Ergo  quadratum  O  H> 
five  O  D,  minus  quadraro  O  G,  efl  aequale  quadrato  G  H :  &  quoniam 
D  O  parallela  efl  ipfi  B  A,  Afymptoton  fecat  in  G,  erit,  (ex  proprieta^ 
ribus  Hyperbola?,  quae  in  Conicis  demonfh-antur)  quadratum  OG  una  cum 
quadrato  B  A,  aequale  quadrato  O  D,  h.  e.  Quadratum  O  D  minus  quadrato 
O  G,  aequale  quadrato  A  B,  five  quadrato  A  N.  Ergo  quadratum  G  H, 
aquale  eft  qua<frato  A  N.  Quare  G  H  &  A  N  aequantur,  &  font  ad  Angu- 
los Rectos  i|^  G  A;  idemque  demonflratur de  omnibus  aliis  fectionibus Bafi 
parallcUs.  Quare  Cylindroides  Hyperbolica  rite  fecatu^jM^^fymptotp^yiff [^ 
ParalJcfogrammum.  ^.  e.d^  ^O 
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CbrW.I  Hinc  patet,  in  fuperficie  Cylindroidis,  qiiamvis  ^  duplici  flexura- 
conftet,  rectas  nihilonlinus  innumeras  duci  pofle  :  Patet  etiam,  aliam  eflehu- 
ji^  Corporis  Generationem,  nimir.  ex  revolutione  Parallelogrannmi  circa  Axin 
manente  Angufo  ad  Axin  aequali  G  A  O,  vel  denique  manente  Linca  Genera- 
trice  H  R  immobili,  &  maffam  Volubilem  fimnante  aut  fecante. 

Et  fi  acies  Dolabri  iacutiflima  u  rectiflima  ita  difponatur  ad  Axin,  ficut  fe 
habeat  Linea  Generatrix,  rotante  interim  Mamphure,  manifeftum  eft,  Tomo 
tarn  ajccuratas  pofle  elaborari  Hyperbolas  quam  Circulos,  cum  nihil  aliud  re- 
quiratur  ad  fbrmandam  dylindroidem  quam  ad  Cylindrum,  nifi  quod  in  Cy- 
lindris  acies  Dolabri  eft  Axi  Parallela,  hie  vero  inclinata# 

Itaque  notandum  eft,  pro  Inclinatione  Anguli  G  A  O,  variari  fpedem  Hy- 
perbolae ;  adeoque  iacilius  accommodatur  ad  datam  Hyperbolam  quam  ut  de- 
monftratione  opus  habeat :  At  fi  manente  Angulo  Generatrix  magis  ad  Cen- 
trum accedat,  exfurgit  inde  minor  Hyperbola,  fed  priori  prorfus  fimilis. 

2,  Sim  tria  Corpora  terendo  idonea,  P,  Q ,  R  ;  quorum  P  &  Q_  fint  aequa-  ^^^^^f ''iJ^"*' 
lia&  Columnari  fontia,  R  vero  Corpus  Lenti-fbrme.  P  rotetur  circa  Axin  Gri»^ii»^  •/«>- 
A  B  ;  Q  ,  circa  C  D ;  &  R,  circa  EG.  Sint  autem  ABj  &  CD,  in  di-  £'5>^''j^^'jJ^  « 
verfis  Planis,ita  tamen  ut  E  G  producta  fit  ad  Rectos  Angulos  utrique  A  B  &  Chrift/wren!'^ 
CD  :  accedant  denique  ad  fe  invicem  Corpora,  prout  opus  fuerit,  fervataj^-  ^^  ^  ^o^^- 
tamen  eadem  Inclinatione  &  fitu  Axium.  ^       ^^*    "*  ^^^^' 

Dico  ex  Revolutione  &  mutua  attritione  Corporum  prius  pofitorum  exfur- 
gere  nova  Corpora  Geometrica,  quorum  P  &  Q^erunt  Cylindroidea  Hyper-- 
bolica  acqualia,  R  vero  Conoides  Hyperbolicum,  fpecie  &  magnitudine  datum. 

Demonftrationem  in  promptu  habemus,  necnon  modulum  ipfius  Machinae; 
terendis  Lentibus  Hyperbolicis  deftiriatae ;  quam  operofa  Pictura  &  prolixa 
Explicatione  defcribere,  mihi  &  Artifici  magis  fuerit  moleftum,  quam  Dasdafc) 
cuivis  (agaci  fimilem  adinvenire.     Poftquam  enim  expofita  jam  funt  Princi- 
pia  Geometrica,  facile  erit  conjicere,quale  fit  Inftrumentum ;  nempe,  tres  funt 
Tabulae  Oblongae,  Planae,  Validae,  Labiles,  &  fibi  invicem  Impofitx  :  Infi- 
ma  &  Media  fuftkient  inaequalia  Capitula  (five  Anfas  Mamphur  fuftinentes) 
altematim  pofita ;  id  poftulat  utriufque  Mamphuris  Obliquitas&quafi  decuA- 
fetio  :  Summae  Tabulae  aequalia  funt  Capituli  in  longiun  Tabulae  difpofita ;  & 
perforato  citimo  Capitulo^  Mamphur  tranfinittitur.    Omitto  Rotas,  Rotulas,. 
Lora,  Pondera,  Cocnleas,  &  refiqua  ad  motum  expeditum  &  Machinse*  Fir.- 
mitudinem  neceflaria.  P  pertinet  ad  infimam  Tabulam ;  Q^ad  mediam;  R  ad'  ~ 
fummam.    R  Lens  eft  vitrea  ;  (^Modulus  Lentem  terens;  P  Formula  Mo- 
dulum cotrigens ;  quae  dum  motu  obliquo,  &  diverfo  a  motu  tam  Lcntis 
quam  Moduli,  fertur,  delet  continuo  &  deterit,  quicquid  Vitii  imprimirur 
in  Modulum  ex  Lentis  &  Materiae  attritione. 

Quare,  cumadeo  fimplex&fpontanea  fitifta  HyperboliciConoidisgeoitura,. 
ex  folis  nempe  Motibus  Circularibus ;  cumque  Motus  fit  duplex  &  varius,  ere-  - 
dibile  eft,  Lentes  Hyperbolical  ex  hifce  Principiis  vd  nullis  tore  explicandas... 

XII.  This  Phaenomenon  appears^  very  eafily  explicable,  from  the  Confute- 1^/^;;^^^}?^^    *"' 
ration  of  placing  Glafles  in  a  Tube,,  which  is  thus ;  After  the  Objeft-Glafs,<^^'«^^f^!^^'??;^Q|^ 
the  finft  Eye-glafs  is  placed  fo  much  diftant  (towards  the  Eye)  from  the  t^ocus^^'jineix!^*      ^ 
©f  the  Objed-Glals,  as  is  die  Focus  of  the  Eyc-Glafs  j  then  the  middle  Eye-N.  i8  j.  p. 
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Xihk  is  pkced  To  much  diftam:  itom  the  Focas  of  die  firft  £ye^h0»  9sh 
the  Focus  of  the  middle  Eye-Glafs ;  Laftiv,  the  oetttft  Eye-Gl^  h  ^aced__^ 
foizmch  diftant  from  the  Focus  of  the  midcfle  Eye^^lafsy  as  is  the  Focus  of 
this^  neareft  Eye-GIafs ;  and  the  Eye  lookif^  through  them  aU  is  placed  m 
the  Focus  of  this  neareft  Eye^Glals. 

I  fay  therefore,  i.  That  one  Hngk  Convex-Gla^  cannot  {x^ppeiiy  be  ftktby 
itfelf  to  ftiew  Objeds  Ered  or  Reverie,  but  in  refped  of  the  placing  of  the 
Eye  that  looks  through  it.  For  if  the  Eye,  that  looks  through  a  fin|leCoa^ 
vex-Glafs,  be  )^ced  mgher  thereto  than  the  Glais's  Voc^  the  Ob^eds  are 
Ercd  ;  if  the  Eye  be  placed  juf^  in  the  Focus,  the  ObjlNaj  ne  neither  Eied 
nor  Reverled>  but  all  m  Confttnon  between  both ;  and  if  the  l^bt  placed 
further  fitxn  the  Glafs  than  the  Focus,  the  Ol^eds  are  Reverted.  I  mem 
here  diftant  Objeds,  the  Rays  flowing  fitMn  any  Point  wfaeitof  nu^  becoum:- 
ed  to  come  Parallel  towards  the  Objed-Ghfi. 

2.  The  Objed-Glafs  of  a  Tdefcope  reverfcs  the  Ob}ed,  both  to  the  Eye- 
Glais  and  the  Eye  that  looks  throij^h  it:  For  the  Eyekj]si&  is  placed  fartter 
ftom  die  Objed-Glafs  than  is  the  Focus  rf  the  Obfed<21a£»  But  the  Eye- 
Giafs  does  nothing  towards  the  Rectification,  or  Rjeverfion ;  the  Eye  bong 
placed  juft  in  its  Focus. 

}.  If  the  fecond  Eye-Glafs  (the  firft  bang  that  tktxt  the  ObjeetjjGlafe)  be 
placed,  as  it  ou^t,  in  a  Telefcope,  phce  the  Eye  nearer  in  this  middle  Eye- 
Gla6  than  its  Focus,  and  it  fees  the  Objea  inverted  and  confined :  Place  the 
Eye  in  the  Focus,  and  it  fees  the  Obieos  all  in  Confixfion,  ndther  Erect  nor 
Rev«fed ;  for  here  ^ain  there  is  a  diftinct  Repreientation  of  the  Objects  to 
he  received  on  apiece  of  Paper,  as  in  the  Focus  erf*  the  Object-Gbis,  and  the 
Eye  beingp]^^  at  an^^  time  at  this  ^et  (which  is  ufually  call'd  the  diftinct 
Bafe)  fees  all  in  Confiifion :  But  then  1^  the  Eye  be  placed  farther  fitMn  this 
middle  Gla6  than  its  Focu$,ai^d  it  perceives  the  Objects  Erect  and  Ccmfiifel. 

Laftly,  The  third*  or  immediate  Eye-Glafs,  does  nothii^  towards  the  E^ 
recticg  or  Reverfing  the  Species,  which  it  receives  Erect  fixMn  the  middle  Eye* 
Clafs ;  no  more  than  in  a  Telefcope  of  two  Convex-Ghfres,  the  Eye-Glals 
does  to  the  Species  it  receives  from  the  Object-Ghfi,  as  wehaveihewn  before. 
The  Reaibn  that  this  hft  or  immediate  Eye-Glafs  has  nothii^  to  do  in  the 
Erecting  or  Reverfing  the  Species  is  thefame,  as  in  the  Tekfcbpe  of  two  Con- 
vex Ghflcs,  vk^  The  Eye  placed  in  its  Focus,  and  therefore  fees  the  Species 
as  'tis  reprefented  in  the  diftind  Bafe ;  that  is,  the  Species  is  inverted  in  uie  di- 
ftinct Bafe  of  the  Objecr-Ckkfs,  and  therefore  a  fingle  Convex  Eye-Gldi 
brin^  it  ro  the  Eye  Inverted }  but  in  the  difUnct  Bafe  of  the  middle  or  fe- 
cond Eye^Glaf^  the  Species  is  Erect,  and  therefore  the  third  or  imnffidiate 
Eye-GWs  brings  it  to  the  Eye  Erea. 

Wherefore  we  arc  to  confider  the  Telefcope  confifKi^  of  an  Object-Glafe 
and  three  Eye^Glafles,  as  two  Telefcopes,  each  comiftihg  of  tv/o  Con- 
vex ClafTes.  The  firft  confifts  of  the  Object-Ghfs  and  firft  Eye-Glafs,  and 
this  inverts  the  Species ;  that  is,  the  Species  is  Inverted  in  the  diffina  Bafe 
of  the  Objea-Glafs,  and  io  broudit  into  the  Eye.  The  fecond  T^cope^Ip 
confifts  of  two  immediate  Eye-Glaffes,  and  this  Erects  what  the  former  In^ 
terted  j  that  is,  the  Species  m  the  diftina  Bafe  of  the  Qikidle  Eye-Glafs,  is 
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.J^DB^ic^i^  £>  jtn^Qgl^t  iniQ  the  Bye  ky  the  £ye-Gkis  $  tKe  Eye^Gkfles 

j^Cf^^|>iq|$jii\>Mt^  tbs  Erecdngor  In- 

▼cirtk^  iMtt'l!«iild|y  in^  Species  immediately 

ihffy^jkm*   ;Sojipt^)m  Gmvm'Gis^.^fo6t^  in  a  TfkkofCy  Inverts ; 

jc^i^omiV^  tQ\f»]s  the  Erecting  <Mr 

>]i«9e^^%rlHitJ»ii^^  Object- 

tC]^.MG|^.itr  ti^^^  is  Invemd ;  itfae^}tbird  Ghis  Ejcms,  or  rather  Rdlores 

what  was  befoft  Inverted ;  .thefwth.  iiqutfenta  the  Im^  as  it  i«ceives  icr 

from  the  diltinct  Bafe  of  the  thirds  that  is,  Erecu 

iSmX.  Im^<^  ^40^^^  has  fei0id.that.the Apertures, which  Optick-<}k(resn«^im^'^'^ 
mkhpx  with :  Difliiicttiefs,r  are  in  tdmit  a  fuhdupBcate  PropoFtioa  ta  their  %y!^^'liu^uu 
.  liQi^dbs :  Aod^^ccfxdiagly  he  hathtoade  theibllowing  TaUe*  N.  4.  ^  S5. 
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c^ffiitriby  This  Theory  of  Apertures  feems  to  me  not*  v?ry  clear.    For  the  lame 

p.'Vr^^   **'  Xjlafs  ^iD  endure  greater  or  leffer  Apertures^  accorarog  teethe  leflcr  or  greyer 

'     I-ight  of  the  Obje<i  :  If  it  be  for  looking  oh  the  Sim  and^?wiw,  or  for  feeing 

the  Diameters  of  the  fixed  Stars,  then  fn^ler  Apertures  do  better  ;  'if  for  fhe 

:   Moon  in.  the  Day-Hght,  or  on  S^^Hj  or-  Jufiter,  or  JS£r/,  then  the  loFeefl. 

' .  Thus  I  have  often  made  ufe  of  a  1 2  I^oo^-QJafs  tb  look  on  Safft^^  with  %m 

•Aperture  of  dmoft  5  tnches,  and  \v^h  a  fingle  Ey^-Glafs  of  2  iiichfcs  doid^le 

.   Conriex ;  but,  when  Avith  the  fame  GWi  I  todkeclon  the  Sun  or  Fhms^  I  uftd 

both  a  fmaller  Aperture,  and  ftiallower  Charge.  = 

'R\ncefTt\Yt'  XIV.  I  have  found  long  fince  a  Way  to  meafure,  with  a  great  Telefcope,  the 
slTii'S\lyM,  DiftanccofObjefte  upon  dte  Earth  ftotoc^Stsftion.  The  Practice  indeed  does 
Auzout.  N.  7.  not  altogether  anfvver  the  Thtory,  becaufe  that  the  length  of  the  Telefcopes 
BccVao.  'i66<,.  admits  of  fomc  Latitude  ;  yet  one  comes  near  enough,  and  perhaps  as  ;»(£  as 
by  moft  of  the  ways  ordinarily  ufed  with  Inftruments.  That  which  I  am 
propofing,  Idoubt  not  but  Mr.  Hod^  will  foon  underftand,  ^dfetthe  Deter- 
mination of  all  Cafes  poflible.  I  ftiall  only  fay.  That  if  we  ]fxk  upon  the 
ible  Thtory,  we  may  make  ufe  of  an  ordinary  Telefcopf,  whcredf  the  Eye- 
Glafs  is  to  be  Convex :  For  by  putting  the  Glaffes  at  a  little  greater  DiftatKe, 
than  they  are,  proportionablyto  the  Diftance  for  which  it  is  to  ferve,  and  by 
adding  to  it  a  new  Eye-Glais,  the  Objea  will  be  feen  diftina,  though  Ob- 
fcure  ;  and  if  the  Eye-Glafi  be  Conxex,  the  Object  will  appear  Erea.  They 
may  be  done  two  manner  of  ways ;  either  by  leaving  the  Tdefeope  in  its  or- 
dinary Situation,  the  Ob|ea-Gials  before  the  Eye-ulafsj  or  by  mverting  it, 
and  putting  this  before  ttac.  But  if  any  will  make  ufe  of  two  CDbject-Glaflcs, 
whereof  the  Focus's  are  known,  the  Diftances  of  them  will  be  known.  If  it 
be  fuppofed,  that  the  Focus  of  the  firft  be  B,  and  that  of  the  fecond  C,  and 
the  Diftance  given,  B  -|-  2  D,  and  that  D  -  C  be  equal  to  F ;  for  this 
Diftance  will  Jxj  equal  to  B  +^  C  +  Frr  F 'C'.  And  if  you  have  the 
Focus  of  the  firft  Object-Gkifs,  equal  to  B,  the  ttftance  whercf  you 
will  put  the  fecond  GlaiS  equal  to  B  -f  C  +  D,  the  Focus  of  the  fecond 

CD 

Clafi  will  be  found  equal  to  ^  And  if  you  will  that  the  Objca 

(hall  be  magnified  as  much  with  thefe  two  Glaffes,  as  it  wouU  be  with  a  fin- 
gle  one,  whereof  the  Focus  (hould  be  of  the  diftance  given,  having  the  Focus 
of  the  ObjectrGlafs  given  equal  to  B,  and  the  diftance  given  toB  +  D ;  the 

2  B'+  2  BD 

diftance  between  the  firft  and  fecond  Glafs  will  be  equal  to  — r-g    .    ^    , 

whence  fubducting  B  ( the  Focus  of  the  Object  given  )   there  remains 

B  D 

-  _  — ^ :  and  if  this  Snm  be  compofed  equal  to  C,  we  ftiall  eafily  know 
2B  +D  '^  ^ 

by  the  precedent  Rule,  the  Focus  of  the  fecond  Glafi. 
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^CV.  PrtMre  two  GhfleS)  the  one  exaftly  flat  on  both  fide$»  the  other  flat  r#fMi««?2iii# 
^  the  one  fide,  and  convex  on  the  other,  of  what  Sphere  you  fkafe^    Let  V^'^^'  ^ 
the  flat  Glafi  be  a  littfe  broader  than  the  other.    Then  let  there  be  made  zuat^R^h"^ 
Cell  or  Ring  of  Brafs,  very  exaiSly  turned,  into  which  thefe  two  Glades  may  sxr^stDifia^a  i 
be  fo  faftncd  with  Cement,  that  the  nlain  Surfaces  of  them  may  lie  exzQly  %l^  ^^^ 
parallel,  and  that  the  Convex  iide  of  uie  Plano-convex  Glafi  may  lie  inward;  N*.  u.  f.  lot. 
but  fc^  as  not  to  touch  the  Hat  of  the  other  Glafs.    Thefe  bemg  cemented  {iay*.  aS]  U4^ 
into  the  Rii^  very  dofely  about  the  Edges,  by  a  fmall  Hole  m  the  fide 
of  the  Brafe  Ring  cm:  Cell,  fill  the  interpofed  Space  between  thefe  two  with 
Water,  Oyl  of  Turpentine,  Spirit  of  Wine,  Saline  Liquors,  &c.  then  flop 
the  Hole  with  a  Skrew  :  And  according  to  the  difiering  Refradion  of  the 
interpofed  Liquors,  fb  fhall  the  Focus  of  this  Compound  Glais  be  longer 
or  fncMter. 

But  this  I  would  have  only  look'd  upon  as  one  Inflance  of  many  (for 
there  may  be  others)  of  the  Poflibility  of  making  a  Glafs,  ground  in  a  fmaller 
Sphere,  to  conflicute  a  Tdefcope  of  a  much  greater  Lcngui :  Though  (not 
to  raife  too  great  Expeftation)  I  mufl  add.  That,  or  Spherical  Objed- 
Glaffes,  thofe  are  the  befl  which  are  made  of  thegreatefl  Sphere,  and  whofc 
Subfbnce  hath  the  greateft  Refradion« 

XVT.    I.  S.  Can^m  pretends  to  have  ibund  a  Way  to  work  meat  Vftkl^  ^a^^^^kk^ 
Glaffcs  with  a  Tum-tool,  without  any  Mould :  And  that  he  ufetn  three  JEye-  aujfis  ;'?rcaiip' 
Gbffes  for  his  great  Tdefcopes,  without  finding  any  Rainbow  Colours.         pani-^Divink 

The  Great  Duke  of  Tujcanj/^  and  Prince  Leafoldhis  Brother,  upon  Tryal  Mar.*  An* i^^^ 
made  of  theGlafles  of  CamDom  and  Dtvmiy  have  found  that  thofe  of  QimpoMi  N.  8.  p.  i\u 
excel  the  other;   and  witn  them  they  lave  been  eafily  able  to  diftinguifli  ^^^^  ^^  *^^^ 
People  at  4  Leagues  difbnce. 

But  Eftftachio  D'fvlni  pretends,  that  in  all  the  Tryals  made  with  them,  his  b^.  u.  /».  t^^. 
great  Glafles  have  performed  better  than  thofe  of  Cait^am ;  aad  that  Cm* 
fom  was  not  willing  to  do  what  was  neceflary  for  well  comparing  one  with 
the  other,  viz,,  to  put  equal  Eye-Glaffes  in  them,  or  to  exchange  the  fame 
Glaffes. 

2.  *Tis  now  {dx)ve  ten  Years  fince  I  invented  a  peculiar  Way  of  Grinding  gr  M.Hevclius. 
Optick-Glafres,  and  reduced  it  alfo  into  Praftice ;  by  which  'tis  eafy,  with-  ^^^  ^ii2\^c^. 
out  any  confiderable  Danger  of  failing,  to  make  and  poli(h  Optick-Glaffes 

of  any  Coftkl^SeStmy  and  that  (which  is  moft  notable)  in  any  Difli  of  any 
Seiftion  of  a  Sphere.    I  have  already  made  feveral  Glafles  by  it,  which  ma- 
ny learned  Men  have  feen  and  try'd. 
'    M.  tlHjgem  alfo  intends  very  (hortly  to  tly  fomething  in  that  kind.       ^^^HHuygcns. 

3.  M.  2»  Sons  doth  at  prefent  employ  himfelf  in  Lomon^  to  bring  Tele-  ^y  if.  du  s^s. 
fcopes  toPerfeftion,  by  grinding  Glaffes  of  a  Parabolical  Figure.    I  liave  feen  ^fl^'p^fi^ 
two  Eye-Glaffes  of  xhax  Shape,  about  one  Inch  and  a  half  deep,  and  one  Inch  Dec.' An,  i66^ ' 
and  a  quarter  broad,  wrought'by  this  eminent  Artifi  with  a  rare  Steel  Inftru- 

ment  of  his  own  Contrivance  and  Workmanfhip,  and  by  himfelf  alfapolifh'd 
to  Admiration.    And  certainly  it  will  be  wohdred  at  by  thofe,  who  Ihall  fee        C^  r\r\c%\o 
th^fe  Glaffes,  how  they  could  be  truly  wrought  to  fuch  a  Figure,  widf^dby  vnOOglC 
Vol-  I.  C  c  fuch 


C  '94-  ) 


fuch  a  Cavity ;  and  yet  more,  wHen  they  ihaQ  hear  the  Author  undertake 
to  excavate  other  fucn  Eye-Glafles  to  above  z  Inches,  and  Objeft-Glaflci 
of  5  Inches  Diameter.  He  hath  likewife  already  begun  his  Objed-GlafTes 
for  the  mentioned  two  ocular  ones,  of  the  fime  Figure  of  about  i  Inches 
Diameter,  which  are  to  be  left  all  open,  yet  without  caufing  any  Colours. 
By  M.  Burat-  4*  The  Optick-GIafTes  of  M.  Bfirattim  in  Polandy  are  perfefUy  well 
tini.  N.  19.      wrought  and  polifh*d.    He  hath  fent  two  to  Parisy  but  they  are  only  the 

f  374.      *^'    ^^^  ^^  ^^>  ^^^  ^^^^^  ^^  ^  f^^"    They  bear  a  great  Aperture  in  refped 
of  their  Length. 

'By  Mr,  Francis      5 .  Mr.  Fr.  Smethwick,  having  found  a  Way  of  grinding  Glafles  wr  Sfherkd, 

VL^Tp^u    P^^"^^ before  the  Royal  Society  (Feh.  27.  i66\.)  certain  SfecmnnA  of  that 
Invention ;  whkh  were,  a  Telefcope,  a  Reading,,  and  two  Buming-Glaflcs. 

The  Telefcope  was  about  4  Foot  long,  fumifhed  with  fourGlaflo,  whereor 
the  three  ocular  ones.  Plano-convex,  were  of  this  newly  invented  mt  Spherkd 
Figure,  and  the  fourth  a  Spherical  Objeft-Glafs.  This  being  compared  with 
a  common,  yet  very  good  Telefcope,  longer  than  it  by  about  4  Inches,  and 
tum'd  to  feveral  Oojeds,  was  found,  by  uiofe  of  the  laid  Society  that  bok'd 
through  them  both,  to  exceed  the  other  in  Goodnefs,  by  taking  in  a  greater 
Angle,  and  reprefenting  the  Objefts  more  exaftly  in  their  refpS^ve  Propor- 
tions, and  enduring  a  greater  Aperture  free  from  Colours. 

The  Reading-Glafi  of  the  ume  Figure  being  compared  with  a  common 
Spherical  Glafi  did  far  excd  it,  by  magnifying  the  Letters  to  which  it  was 
applied  up  to  the  very  Edges,  and  by  ftiewing  them  diftindly  fiom  one 
Brim  through  the  Center  to  the  other,  which  the  Spherical  Gla|s  came  far 

**  fhort  of. 

Laflly,  The  two  Burning  Concaves  of  this  new-invented  Figure,  were 
the  one  of  6  Inches  Diameter,  its  Focus  5  Inches  diftant  from  the  Center 
thereof  J  the  other  of  the  fame  Diameter,  but  lefs  Conave,  and  its  Focus 
10  Inches  diflant.  Thefe,  when  approached  to  a  large  Candle  lighted,  did 
fomewhat  warm  the  Faces  of  thofe  that  were  4  or  5  Foot  diftant  at  leaft ;. 
and  when  held  to  the  Fire,  burned  Gloves  and  Garments  at  tjie  Diftancc 
of  about  }  Foot  from  the  Fire. 

The  Biftiop  of  SdUbttryy  Dr.  Seth  Wardj  was  by  at  another  timcy  when 
the  deeper  of^the  two  Concaves  turned  a  Piece  of  Wood  into  Flame  in  the 
Space  of  10  Sec.  of  Time,  and  the  ftiallower  in  5  Sec.  at  moft,  in  the 
Seafon  of  jimmnh  about  Nine  of  the  Clock  in  the  Morning,  the  Weather 

floomy.    The  Inventor  adds.  That  the  deeper  Concave,  when  heki  to  ar 
icid  Body,  would  caft  a  Light  ftrong  enough  to  read  by  at  a  conftderabk 
Diftance  i  and  that  expofing  the  fame  to  a  Northern  Window,  on  which 
the  Sun  ftiined  not  at  all,  or  very  little,  he  had  perceived  that  it  would 
warm  one's  Hand  fenfibly,  by  coUeding  the  warmed  Air  in  the  Day-dme,, 
which  it  would  not  do  after  Sun-fet. 
j>  m^Afi^  «*       ^'  ^^  ^^^  ^  Artift  at  Pom  that  polifties  Optick-GIafles  on  a  Turn.    I 
Paris.  N.  <|o.     have  feen  a  Glafs  of  his  Workmanftiip  which  is  very  good.    He  turns  thefe 
^^  An.i^fi8.  ^^^^  ^  ^?  ^9^  Woodi  that  is  with  the  fame  Facility.. 
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7.  M.  B^fiB  hath  found  out  a  fure  and  very  caftr  Method  tow      dl  forts  j^  M.  Borelli. 
x£  great  Glafles.    He  hath  already  made  one  ot  them  very  good  of  200  Aug  An'.i^7i* 
Foot,  wrought  on  both  fides  on  the  feme  Rule.    His  Denre  of  advancing 
AftronomicS  Difcovcries  hath  induced  him  to  make  Prefents  of  them  to  feve- 

ral  Perfons  capable  to  make  ufe  of  them.    He  hath  intrulled  the  Secret  to  one 
t>f  the  Ra/al  ^admy  of  Sciences. 

Camfom  and  DMnt  have  commonly  fold  their  Glajfles  at  a  Piftok  the  Foot.  N.  14a  ^  100^. 
'Sometimes  they  have  far  exceeded  that  Price.  One  of  Jifvini%  of  11  Foot  J"^^'  ^^  ^^^'* 
was  foki  for  400  Livres ;  and  another  of  Ompani^  of  34  Foot>  for  2000 
Livres.  Notwithftanding  which,  S.  BarelU  is  willing  to  part  with  the  beft 
of  his  own  Glafles,  of  50,  ^o,  or  ^5  Foot,  for  500  (French)  Crowns;  and 
the  finall  Glafles,  from  6  to  12  Foot,  at  a  (French)  Crown  a  Foot;  fit>m 
12  to  18,  at  half  a  Piftole  5  and  from  18  to  2<S,  at  a  Piftole. 

8.  Though  it  be  ccanmonly  believed,  that  Rock^  Qjflal  is  not  fit  for  Optick  Ltmt  4 
Optick-Glalfo,  becaufe  there  are  many  Veins  in.  it ;    yet  £^i!w  i>»««»  ES[l.%mi.*^ 
made  one  of  it,  which  he  faid  provw  an  excellent  one,  though  fiill  of  Rio-^.j^i. 
Veins:  But  perhaps  they  were  only  fuperficial  StriSures  and  flight  Scratches>  ^*^  ^"'  '^^^ 
not  Veins. 

9.  Drops  of  fair  Water  being  let  fell  on  a  Piece  of  plain  Glafs,  from  them-  V  ^*^\  ^ 
felves  into.  PIano«<onvexes,  havmg  a  Convexity  proportionable  to  the  Heights  gw^^       ** 
fixMn  which  they  defcend ;  irom  a  greater  Height  a  lefs,  fi-om  a  left  a  greater  N.  ii8.  j».  5^9- 
Degrec  of  Convexity.    I  applied  feme  of  thde  as  Reading-GIafles  for  fingle  ^^^  ^  *^^- 
Words  of  (mail  Letters,  as  on  the  Globes  and  M^  and  found  no  other  In^ 
•conveniency,  than  that  the  Fluidity  of  the  Water  obliges  one  to  keep  the 

Glafs  Horizontal,  which  I  after  devifed  a  Way  to  remecfy.  I  took  a  fufiici- 
CHt  Quantity  of  Izing-Glafs,  and  diflblved  it  in  Water  over  the  Fire,  and 
whilfl:  it  was  warm  I  dipt  a  Stick  into  the  Solution,  and  let  fome  Drops  of  it 
fell  on  the  Glafs  aslxfore ;  and  in  a  Quarter  of  an  Hour  they  acquire  a  Con* 
Cftency,  that  permits  them  to  be  held  in  any  Pofition,  and  though  they  are 
not  altogether  fo  tranfparent,  yet  this  is  little  or  no  Impediment  to  their  Ufe. 
The  Drops  of  this  Solution  are  more  exadly  defined  man  thofe  of  common 
Water,  havii^  their  Edges  exaSly  circular,  and  one  may  make  them  of  a 
much  longer  Focus  than  thofe. 

A  thin  flat  Ring  of  Brafs,  not  exceeding  4  Tenths  of  an  Inch  Diameter 
in  its  interior  Circk,  being  cemented  to  a  plain  Piece  of  Glafs,  and  filled 
with  Water,  or  the  Solution  now  mentioned,  then  by  prefling  the  Finger 
into  it,  till  what  is  fuperfluous  be  taken  ofis  there  wm  be  formed  a  Plano- 
concave, which  may  ferve  as  an  Eye-Glafs  to  a  Perfpeftive,  or  to  any  other 
optical  Ufe  Concave-Glafles  are  applicable. 

I  have  tried  what  would  be  the  Succefe  of  combining  Portions  of  Water 
by  the  help  of  Brafs  Rings,  and  plain  Tieces  of  Glafs,  to  give  them  their  true 
Pigure  and  requifite  Aperrures,  and  inferred  them  at  the  Ends  of  Tubes  of 
feveral  Lengths ;  and  find,  that  though  thefe  Natttrat  Lemes  may  ferve  as 
Eye-Glafles,  yet  "wTien  ufed  as  Objeft  ones,  either  to  Telefcopes,  or  dou- 
ble Miaofcopes,  the  EflFeds  will  not  compenfate  the  Trouble  there  is  in 
nfing  them.  ^^^dbyGoOglc 
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ihi  Ad^snugis  XVII.  I.  When  I  had  found>  that  Ligk  ccf0s  (f  Xm  differemh  refrm^ 
tpl^ifu!!'  &^^^  ^  '^  ^^  "^y  Glafi-works;  for  I  faw^  that  the  Perfbaion  of  Tdefcopcs. 
miwts  I  by  '  was  hitherto  limited^  not  fo  much  for  want  of  GlaiTes  truly  figured  according: 
1^  80  ^HcSk  ^  ^^  Prefcriptions  of  Optick  Authors,  (which  all  Men  have  hitherto  ima» 
Feb.  An.  i67u  gined)  as  becaufe  that  Light  itfelf  is  an  heterogeneous  Mixture  of  diffatmhf, 
Refrm^U  Rajs :  So  that  were  a  Glafs  fo  exaftly  figured  as  to  colled  any. 
one  fort  of  Rays  into  one  Point,  it  could  not  colled  thofe  alfo  into  the  fame 
Point,  which  having  the  fame  Incidence  upon  the  fame  Medium,  are  ;4>t  to 
fiiflfiar  a  difitrent  Refi^dion.  Nay,  I  wondred,  that  feeing  the  DifRroice 
of  Refi-angibility  was  fo  great  as  I  found  it,  Telefcopes  Ihotud  arrive  to  that 
Perfedion  they  are  now  at :  For,  meafuring  the  Refradions  in  one  of  my 
Prifins,  I  found,  that  fiippofing  the  common  Sine  of  Incidence  upon  one 
of  its  Plain  was  44  Parts,  the  Sme  of  Refi:adion  of  the  utmoft  Rays  on  the 
red  End  of  the  Colours,  made  out  of  the  Glafs  into  the  Air,  wouki  be  <S8 
Parts,  and  the  Sine  of  Refi^adion  of  the  utmoft  Rays  on  the  other  End  6^ 
Parts ;  fb  that  the  Difference  is  about  a  24th  or  25  th  Part  of  the  whole  Re- 
ftadibn..  And  confequently,  the  Objed-Glafi  of  any  Telefcope  cannot  col- 
led ^  the  Rays,  which  come  from  one  Point  of  an  Objed,  fo  as  to  make 
diem  convene  at  its  Focus  in  leis  room  than  in  a  circular  Space,  whofe  Dia- 
sieter  is  the  50th  Part  of  the  Diameter  q£  its  Aperture ;  which  b  an  Irre- 
gularity, fome  hundreds  of  times  ^eater  than  a  drcukrly  figured  Lsnu  of 
K>  (inill  a  Sedion  as  the  Objed-Gkues  of  long  Telefcopes  are,  woukl  caufe 
by  the  Unfitness  of  its  Figure,  were  Light  uniform. 

This  made  me  take  Refiedions  into  Confideration ;  and  finding  them  re- 
gular, fo  that  the  Angle  of  Refledion  of  all  forts  x>f  Rays  was  ecpud  to  their 
Angk  of  Incidence,  I  underftood  that  by  their  Mediation  Optick  Inftrumems 
migtit  be  brought  to  any  Degree  of  Perfedion  imaginable,  provided  a  reflec- 
ting Subftance  could  be  found,  which  would  polifh  as  finely  as  Gkfs,  and 
rened  as  much  Light  as  Glafs  tranfinits^  and  tne  Art  of  communicating  to 
it  a  parabolick  Figure  be  alfo  attained.  But  there  feemed  very  great  Diffi- 
culties, and  I  have  almoft  thought  them  inluperable,  when  I  firther  confi- 
dcr^d  that  every  Irregularity  in  a  refleding  Superficies  makes  the  Rays  ftray 
5  or  tf  times  more  out  of  their  due  Courfe,  tnan  the  like  Irr^ularities  in  a. 
refiiading  one :  So  that  a  much  greater  Curiofity  would  be  here  requifit^ 
than  in  figuring  Glafles  for  Refiiadion. 

Amidft  thefc  Thoi^hts  I  was  forced  fiom  Cmbridgi'^  Amo  \666.  by  the 
intervening  Plague,  and  it  was  more  than  two  Years  before  I  ptoc^sded  fiir- 
ther.  But  then  having  thought  on  a  tender  Way  <£  Poliihing,  proper  foe 
MetaL  whereby,  as  I  imaginwl,  the  Fijgure  would  be  corred^  to  the  laft*. 
I  began  to  try  what  might  be  eflfeded  in  this  kind,  and  by  degrees  fo  fo 
perfeded  an  Inftrument  (vn  the  effeitial  Parts  of  it  like  that  I  feit  to  Lm^ 
ion)  by  which  I  could  difcem  Jupiter's  four  Concomitants,  and  Ihew'd 
them  divers  times  to  two  others  of  my  Acquaintance.  I  could  dfodifccra 
the  Moon-like  Phafe  of  Venmy  but  not  very  diftindly,  nor  without  fome 
Nicenefi  in  dilpofing  the  Inftrumeot^w 

Digitized  by  vnOOQlC 


C  197 ) 


From  that  time. I  was  interrupted  till  this  hH  utf/tmrnf  when  I  mads 
another.  And  as  that  was  fenfibly  better  than  the  firft,  (efpecially  for 
Day-Objefts)  fo  I  doubt  nor,  but  they  will  be  ftill  brought  to  a  much 
greater  Perfedion  by  their  Endeavours,  who,  as  you  inform  me,  are  taking 
care  about  it  at  Lmdm. 

2.  This  new  Inftrument  is  compofed  of  two  Metalline  Specuhims,  the  ^  •*«  CmuU- 
one  Concave,  ('inftead  of  an  Objeft-Glafs)  the  other  Plain:  And  alfo  of  a  "^^^uihy''^' 
finall  Plano-convex  Eye-Glafs ;  as  in  the  Figure>  where  A  B  is  a  Concave  i[J^  Newton. 
Speculum,  of  which  the  Radius  or  Semidiameter  is  izf  or  i;  Inches.  Mar'*An!*i^ 

C  D,  another  Metalline  Speculum,  whofe  Sur&ce  is  flat,  and  the  Circum^    i^x*  99* 
ference  oval. 

G  D,  an  Ircm  Wke,  holding  a  Ring  of  Brafi,  in  which  the  Speculum 
C  D  is  fixed. 

F,  a  finall  Eve-GIdls,  flat  above,  and  convex  bdow,  of  the  ixth  Part 
of  an  Inch  Radius,  if  not  lefs. 

G  G  G>  the  fore  Part  of  the  Tube  (which  is  open)  laftned  to  a  Brafs. 
Ring  H  I,  to  keep  it  immoveable. 

P  Q  K  L,  the  ninder  Part  of  the  Tube^  faftned  to  another  Brals  Ring 
PQ. 

O,  an  Iron  Hook  faftned  to  the  Ring  P  Q^  and  fiimifh^d  with  a  Skrew- 
N,  thereby  to  advance  or  draw  back  the  hinder  Part  of  the  Tube>-  and  {o^ 
by  that  means  to  put  the  Specub  in  their  due  Difhnce. 

M  QG  I,  a  crooked  Iron  fuftaining  the  Tube,  and  fafhied  by  the  Nail  R 
to  the  Ball  and  Socket  S,  whereby  the  Tube  mw  be  turned  every  Way. 

The  Center  of  the  ffet  Speculum  C  D,  muft  be  placed  in  the  femePoint 
of  the  Tube's  Axe,  where  falfe  the  Perpendicufer  to  this  Axe,  drawn  ta^ 
the  fame  from  the  Center  of  the  little  Ej'e-Glafi,  which  Point  is  here 
marked  at  T. 

And  to  give  the  Reader  fome  Satisfiftion  to  underfhnd,  in  what  Degree  it  ^ 
reprefents  Things  difWnft,  and  free  from  Colours,  and  to  know  the  Aperture 
by  ^hich  it  a^nits  tights  he  may  compare  the  Difhnces  of  the  Focus  E 
fi-om  the  Vertexes  of  the  little  Eye-Glali  and  the  Concave  Speculum ;  that  is> 
E  F,  7  of  an  Inch,  and  E  TV,  6\  Inches,  and  the  Ratio  will  be  found  aS' 
1  to  5&;  whereby  it  appears,  that  the  Objeds  will  be  magnified  about  58 
times  ;  and  be  reprefented  bigger  by  i  \  times  in  Diameter,  when  feeathro*/ 
this,  than  thro*  an  ordinary  Telefcope  of  about  2  Foot  lopg. 

Thus  far  as  to  the  Struoure  of  this  Telefcope.    Coqcemmg  the  metalline^ 
Matter>  fit  for  thefe  Refleding  Speculums,  the  Inveptor  bith  alfo  confider'd. 
the  fame,  and  gives  this  Caution,  That  whilft  Men  feek  for  a  white,  hard^. 
sid  durable  metalline  Compofition,  they  refolve  not  upon  fuch  an  one  as  is  . 
full  of  finall  Pores,  only  difcoverable  by  a  Micro/cope :  For  tho*  fuch  an  one 
may,  to  Appearance,  take  a  good  Pblilb,  yet  the  Edges  of  thofe  finall  Pores 
will  wear  away  fatter  in  the  Polifhing,  than  the  other  Parts  of  the  Metal ; 
aid  fb,  however  the  Metal  feem  polite,  yet  it  fliall  not  refleift  with  fuch  an  . 
accurate  Regularity  as  it  ought  to  do.   Thus  Tin-Gla(s  mixt  with  ordinary 
B^flrMetal  makes  it  more  white,  and  apt  ta  refleift  a  greater  Quantity  ef '      ^^  | 
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Light  ;■  but  withaU  itsr  Fumes  raifed  in  the  Fufion,  like  Co  many  aerial 
BubWes,  fill  the  Metal  full  of  the  microfcopical  Pores.  But  white  Arienick 
both  blanches  the  Metal  arid  leaves  it  folid,  without  any  fuch  Pores,  efpc- 
daily  if  the  Fufion  hath  not  been  too  violent.  What  tne  Stellate-R^ulus 
of  Alarsj  (which  I  have  fometimes  ufed)  or  rather  fiich  like  Subftance  will 
doj  deferves  particular  Examination. 

To  this  he  adds  this  further  Intimation,  That  Putty,  or  other  fuch  like 
Powder,  with  which  'tis  polifti'd,  by  the  ftiarp  Angles  of  its  Particles,  frct- 
teth  the  Metal,  if  it  be  not  very  fine,  and  fiDs  it  foil  of  fuch  finall  Holes 
as  he  fpeaketh  of.  ■  Wherefore  Care  muft  be  taken  of  that  before  Judgment 
be  given,  whether  the  Metal  be  throughout  the  Body  of  it  porous  or  not. 

But  not  having  tried,  as  he  faith,  many  Proportions  of  the  Arfenick  and 
Metal,  he  does  not  affirm  which  is  abfolutely  beft,  but  thinks  there  may 
tx)nveniently  be  ufed  any  Quantity  of  Arfenick  equalling  in  Weight  be- 
tween a  fixth  and  an  eighth  Part  of  the  Copper,  a  greater  Proportion  making 
the  Metal  brittle. 

The  Way  which  he  ufed  was  this^  He  firft  melted  the  Cq>per  alcaie,  then 
put  in  the  Arfenick,  which  being  melted,  he  fKrred  them  a  little  tc^ether, 
bewaring,  in  the  mean  time,  not  to  xlraw  in  Breath  near  the  p^iaidous 
Fumes.  After  this  he  put  in  Tin  5  and  again,  fo  loon  as  that  was  melted, 
(\^hich  was  very  fuddaily)  he  ftirred  them  well  together,  and  immediately 
poured  them  off. 

He  faith.  He  knows  not,  whether  by  letting  them  ftand  knger  on  the 
Fire  after  the  Tin  was  melted,  a  higher  Degree  of  Fufion  would  have 
made  th6  Metal  porous  i  but  he  thought  tliat  Way  he  proceeded  to  be  the 
fafeft. 

He  adds.  That  in  that  Metal,  which  hefent  to  Londcrn^  there  was  no  Arfe- 
nick, but  a  finall  Proportion  of  Silver ;  as  he  remembers,  one  Shilling  in 
thee  Ounces  of  Metal.  But  he  thought  withal,  that  the  Silver  did  as 
much  harm  in  making  the  Metal  fbft,  and  fo  lefs  fit  to  be  polifh'd,  as  good 
in  rendring  it  white  and  luminous. 

At  another  time  he  mixed  Arfenick  one  Ounce,  Copper  fix  Ounces,  and 
Tin  two  Ounces ;  and  this  an  Acquaintance  of  his  hath,  as  he  intimates^ 
poElh'd  better  than  he  did  the  other. 

As  to  the  Objeftion,  That  with  this  kind  of  Peripedives,  Objefts  are 
difiiculrly  found ;  he  anfwers.  That  that  is  the  Inconvenience  of  all  Tubes 
that  magniftr  much ;  and  that  after  a  little  Ule,  the  Inconvenience  will 
grow  left,  feeing  that  himfelf  could  readily  enough  find  any  Day  Objeds 
uy  knowing  which  Way  they  were  pofited  from  other  Objefts  that  he 
accidentally  faw  in  it.  But  in  the  Night  to  find  Stars,  he  acknowledges 
it  to  be  more  troublefome ;  which  yet  may,  in  his  Opinion,  be  eafily  re- 
medied by  two  Sights  afHxed  to  tne  Iron  Rod,  by  which  the  Tube  is 
fufhined,  or  by  an  ordinary  Perfpedive-Clafs  faflnwl  to  the  fame  Frame 
with  the  Tube,  and  direded  towards  the  fame  Objeft,  as  Des  Cmrtes  in 
his  Dioptricks  hath  d$fcribed  for  remedying  the  fame  Inconvenience  of  his 
^befl  Telefcopes.  ^1^ 
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5.  I  fee  by  the  Defcription  ycfu  have  fcnt  ine  of  Mr*  A'Si*a»'$  admirable  Approvid  by 
Tddcopc  tnat  he  hath  well  confidcred  the  Advantage  which  a  Concave  m.  Hugcnsde 
Specuhim  hath  above  Convex^GlalRs  in  colle6ting  the  parallel  Rays;  which  i^jl^jf^o^g. 
jcertainly,  according  to  the  Calculation  I  have  imcb  thereof  is  veiy  great. 
Hence  it  is,  that  he  can  give  a  far  greater  Aperture  to  that  Speculum^  than 
to  an  Ob)€M%-GlaIs  of  the  (ame  Diftance  of  the  Focus ;  and  confequendy^ 
that  he  can  much  more  magnify  Objeds  this  Way,  than  by  an  ordinary 
Tekfcc^     Befides,  by  it  he  avoids  an  Inconvenience,  which  is  infeparable 
from  Convex  Objed-Glafles,  which  is  the  OUiquity  of  both  their  Surfaces, 
which  vitiateth  the  Kefradion  of  the  Rays  that  pais  towards  the  Sides  of 
the  Gla(s,  and  does  more  hurt  than  Men  are  aware  of.    Again,  by  the  meer  1 

Refledion  of  the  metalline  Speculum  there  are  nbt  fo  many  Rays  loft  as  ia 
Glafles,  which  refleA  a  confiderable  Quantity  by  each  (^  their  Surfaces,  and 
beiides  intercept  many  of  them  by  the  Obteurity  of  their  Matter. 

Mean  time  the  main  Bufineis  will  b^  to  find  a  Matter  for  this  Speculum 
that  will  bear  fo  good  and  even  a  Polifh  as  GJaffes,  and  a  Way  of  giving  this^ 
Pdifh  without  vitiating  the  Spherical  Figure,  tlitherto  I  have  founa  na 
Specula  that  had  near  ib  good  a  Poliih  asGlafi:  And  if  Mr.  NeMm  hatb 
not  already  found  a  Way  to  make  it  better  than  ordinarily,  I  apprehend  his. 
Tekicope  will  not  (o  well  diftinguifh  Obje&  as  tbofe  with  Glafles.  But  *tis 
worth  white  to  fearclvfor  a  Remedy  to  this  Incoaveniency,  and  I  defpair  not 
of  finding  one.  I  bdieve  that  Mr.  A/hiVdy' hath  nm  been  without  confidering 
the  Advantc^  which  ^  Parabolical  Specukim  would  have  ^above  a  Spherio^ 
one  in  this  Conftrudion  ;.  but  that  he  de^)airs,  as  well  as  I  do,  of  woricing 
other  Sur^ces  than  Spherical  ones  with  due  Exa&neis;  tho*  d(e  it  be  more 
eafy  to  make  a  Parabolical,  than  Eliptical  or  Hyperbolical  ones,  by  reaibn 
of  a  certain  Propriety  of  the  Parabolick  Conoia,  which  is,,  that  dl  thb 
Sedkms  parallel  to  the  Axis  make  the  fame  Parabola* 

But  though  Mr.  Ncum^ik,  (with  M.  Httgsuk)  defpairs  of  performing^  that  Uiv,  p\  4^3^; 
work  by  Geometrical  Rules,  yet  he  doub^  not  but  that  the  thing  may  in- 
Ibme  meafure  be  accomplifti'd  by  mechanical  Devices.* 

4^  In  my  laft  Letter  I  gave  you  occafion  to  fufpeft  that  the  Inftrument^/«rtJbfr^c««f»t  . 
which  I  fent  you  is  ia  fome  refpeft  or  other  indi^fcd,  or  that  the  Metak  •/  **"  ^"fi;^^ 
are  tamifhed ;  and  by  yours  I  am  fiilly  confirm'd  in  that  Opinion  :  For,  Newton.  "^ 
whilft  I  had  it,  it  reprefented  the  Moon  in  fome  Parts  of  it  as  diftinfHy  as  ^^^^ 
other  Telefcopes  ufually  do  which  minify  as  much  as  that...  ,Yet  I  very 
well  know,  tnat  that  Infbument  hath  its  Imperfedions  both  in  the  Com* 
pofitioo  of  the  Metal,  and  in  its  being  badly  caft,  as  you  may  perceive  by  a 
(rabroQS  Hace  near  the  Middle  of  the  Metal  of  it  on  the  polifli*d  Side,  and 
alfo  in  the  P%nre  of  that  Metal  near  that  fcabrous  Place :  And  in  alLthofe 
Refpeds  that  Inftnunent  b  capable  of  further  Improvement. 

You  fcem  to  intimate,  that  the  Proportioa  of  5  8  to  i,  holds  only  for  its 
B)2^nifying  Ob)eds  at  rmall  Diftances^.  But  if  for  fucH  Diftances,  fuppofe 
500  Feet,  it  m^^iify  at  that  Rate,  by  the  Rufcs  of  Opricks  it  muft  for  the 
greater  Diftance  im^nable  nu^ify  more  than  57  |  to  i^  which  is  fo  in-         r-^  1 

«onfiderable  aDiminiihing,  that  itjnay  &  even  then  as.  id  to  u ..       Digitized  by  v^OOglC 
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Here  is  made  ^another  Inftrument  like  the  former,  which  does  very  wdL 
Yefterday  I  compared  it  with  a  fix  Foot  Telefcope,  and  found  it  not  only  to 
magnify  more>  but  alio  more  diftindly :  And  to  Day  I  feund»  that  I  could 
.  read  in  one  of  the  Philofi^hical  Traniadions,  placed  in  the  Sun*s  Li£bt>  at  ad 
too  Foot  Diftaiice>  and  tnat  at  an  120  Foot  Diftance  I  could  tiiicem  Ibme 
,of  the.  Words.  When  I  made  this  Tryal,  its  Apemire  (defined  next  the 
Eye)  was  equivalent  to  more  than  an  Inch  and  a  third  Part  of  the  Objed- 
Metal.  This  may  be  of  feme  Ufe  to  thofe  that  Aall  endeavour  any  thii^ 
.in  Reflexions ;  for  hereby  they  will  in  fome  mcafure  be  enabled  to  judge 
of  the  Goodnefi  of  their  Inftrumcnts. 

5.  I  know  that  the  Aperture  was  i  f  of  an  Inch,  by  trying  that 
an  Obftade  of  that  Breadth  was  requifite  to  intercept  all  the  Lignt  which 
came  from  one  Point  of  the  Objed. 

I  fhould  tell  you  alfo,  that  the  little  plain  Piece  of  Metal,  next  the  Eye- 

A*pa^iA'n.i?7i!  ^^  ^^  not  only  truly  figured:  Whereby  it  happens,  that  Obje6b  are  not  (b 

.diftind  at  the  Middle  as  at  the  E^es.    And  I  hope,  that  by  correding  its 

^figure  (in  which  I  find  more  DiflSculty  than  one  woukl  expeft)  they  wiH 

.appear  all  over  difUnd,  and  chftin<5ter  in  the  Middle  than  at  tne  Edges.  And 

I  doubt  not  but  that  the  Performances  will  then  be  greater. 

But  yet  I  find,  that  there  is  more  Light  toft  by  Refledion  of  the  Metal 
which  I  have  hitherto  ufed>  than  by  Tranfmifiion  through  Glaffes :  For 
which  Keafbn  a  (haUower  Chaige  would  probably  do  better  hr  obTcure  Ob- 
jeds  i  fuppofe  fuch  a  one  as  wo^  magnify  34  or  3 1  times.  But  for  bright 
Objeds  at  any  Diftance,  it  feems  apable  of  inagnifying  ;*8  or  40  times,  widi 
fufficient  Diffindnefi.  And  for  all  Obje6b>  the  fiune  Charge,  I  believe,  may 
with  Advantage  be  altowed,  if  the  fteely  Matter,  employed  at  Landm^  be  more 
ftrorigly  refledive  than  this  which  I  have  ufed. 

The  Performances  of  one  of  thefe  Inftruments  of  any  Length  being  known, 
it  wiH  appear  by  this^foltowin^  Table,  what  may  be  expeded  from  thofe  of 
other  Lengths  by  this  Way,  if  Art  can  accomplifli  what  is  promifed  by  the 
Theory.  In  tlws  firft  Column  is  expreffed  the  Length  of  the  Tdefcope  in 
Feet  i  which  doubled,  gives  the  Semidiameter  of  the  Sphere  on  which  the 
Concave  Metal  is  to  be  ground*  In  the  fecond  Cdumn  are  the  Proportions 
of  the  Apertures  for  thofe  feveral  Lengths.  And  in  the  third  Column  arc 
tjic  Proportions  of  the  Charges,  or  Diameter  of  the  Spheres,  on  which  the 
-Convex  Superficies  of  the  Eye-Gbffes  are  to  be  ground. 


Lengths. 


% 
I 

2 

5 
4 
5 


uifertmts. 

Charges. 

100 

100 

\6% 

115) 

^.85 

141 

}85 

'^Z 

47<f 

i(S8 

552 

,78 

<J45 

i8<? 

Lengths.  Apertures.  Charges^ 


8 

10 
iz 

20 


800 

zoo 

9a6 

1084 

ZII 

221 

1545 
1591 

i8z4 

158 

2JI 
2dj 
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The  Ufc  of  this  Table  will  belt  appwr  by  Example :  Suppofe  therefore  a 
half  Toot  Tdefccye  may  diftiiwftfy  magnify  30  times  with  an  Inch  Aperture, 
^tnd  it  being  required  to  know,  what  ought  to  be  the  analogous  Conftitution 
and  Performance  of  a  four  Foot  Telefcope:  By  the  fecond  Column,  as  loo 
to  47* ;  fo  are  the  Apertures,  as  aMb  the  Number  of  Times  which  they 
-magmfy.  And  confequently  fince  the  half  Foot  Tube  hath  an  Inch  Aper- 
ture and  magnifieth  jo  times,  a  four  Foot  Tube  proportionally  IhouH  have 
4  ji^  Inches  Aperture  and  magnify  145  times.  And  by  the  third  Column, 
as  U)o  to  1(58 ;  {o  have  their  Chan^^  And  therefore  if  the  Diameter  of  the 
Convexity  of  the  Eye-Ghls  for  a  half  Foot  Telefcope  be  f  of  an  Inch,  that 
'for  a  four  Foot  fhould  be  '^^iy  that  is  about  ]  of  an  Inchi  and  To  of  othor 
*Lei]gths.  But  what  the  Event  wiH  really  be,  we  muft  wait  to  fee  determined 
•by  Experience.  Onhr  this  I  thoi^ht  fit  to  infinuate,  that  they  which  intend 
to  nnake  Trial  in  otner  Lengths,  may  more  readily  know  now  to  defign 
their  Infbuments.  Thus  for  a  four  Foot  Tube,  fince  the  Aperture  fhoidd 
be  5  or  (S  Inches,  dxere  will  be  retjirired.  a  Kece  of  Metal  7  or  8  Inches 
broad  at  kafl,  ^becaufe  the  Figure  wiD  fcarcdy  .be  true  to  the  Edges  And 
the  Thicknefi  of  the  Metal  mufl  be  proportional  to  the  Breadui,  left  it 
bend  in  the  Grinding.  The  Metals  being  poliflied,  there  may  be  Triab 
made  with  feveral  Eye-dafles,  to  find  what  Charge  may  with  teft  Advaa- 
tage  be  nwde  ufc  oE 

X\nn.    I.  I  doubt  not  but  Jn.  ji.  wffl  ffloV  the  Advantage  of  Rd^  Sm»  oijtmmm 
fleftion  in  the  Theoiy  to  lie  very  great,  when  he  Ihall  have  informed  him-  ^^^^*i.*^ 
fdf  of  the  Different  Refrimibilkj  of  the  fevertl  Rays  of  Light.    And  for  Mr,  Ncwwm. 
the^pradick  Part,  it  is  in  tome  meafiire 'manifeft  1^  the  Inftruments  already  •*•  ^•♦^W' 
made,  to  what  Degree  of  Vivatity  and  Bri^htncfe  a  ftietallineSubftancc  nfiay 
be  poliflied.    Nor  is  it  improbaole  but  that  there  may  be  new  Ways  of 
Pohlhing  found  oUt  for  Meed,-  which  will  fir 'excel  thofe  that  are  yet  in 
Ufe.    And  when  a  Metal  is  once  well  poliflied,  it  will  be  a  long  while 
p  eferved  fiom  tamifliing,  if  Diligence  be  ufed  to  keep  it  dry  and  clofe  fliut 
up  iit)m  Air :  For  the  principal  Caufe  6f  Tamifliing  feerhs  to  be  the  con- 
denfing  of  Moifture  on  its  polifti'd  Surface,  which,  by  an  acid  Spirit, 
wherewith  the  Atmofphere  is  impregnated,  corrodes  and  rafts  it  5  or  at  Icaft 
at  its  exhafing  leaves  it  coVer'd  over  with  a  thin  Skin,  confiftihg  partly  of 
an  earthly  Sediment  of  that  Moifture,  and  partly  of  the  Duft,  which,  fly- 
ing to  and  fro  b  the  Air,  had  feddd  and  adnerea  to  it. 

when  there  is  not  occafion  to  make  fieqlient  Ufe  of  the  tnftrument, 
there' may  be  6ther  Ways  to  preferve  the  Metal  for  a  long  time;  as  perhaps 
by  toimeiging  it  in  Spirit  of  Wme,  or  fome  other  convenient  Liquor. 
And  if  they  chance  to  tamifli,  yet  their  Polifli  may  be  recovered  by  rub- 
bing them  with  a  foft  Piece  of  Leather,  or  other  tender  Subftance,  with- 
out the  Affiftance  of  any  flatting  Powders,  unkfs  they  happen  to  be  rufty ; 
ibr  then  they  muft  be  new  poGftied« 
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I.  am  .very  fenfibley  that  Meed  rs&eSs  }sk  Light  thair  GMs  daolhuts  ^ 
and  for  that  Inconvenience,  I  jgave  you  a  Remedy  in  my  laft  Letter,  by 
afligning  a  fti'allower  Charge  in  Proportion  to  the  Aperture,  than  is  ufed  ia 
other  Telefcopes.  But  as  I  have  found  loBjte  metalline  Subibnces  to  be  mocc 
ffirongly  refleftive>  and  to  polifli  better,  and  be  freer  fropi  tamifhing  than 
others ;  fo  I  hope  there  may  in  time  be  found  out  fiwe  Subftance  much 
freer  from  thefe  Inconveniencios  than  any  yet  known. 
Thi  CopfiderMti^  2.  The  Confidcrtr  is  plealed  to  reprehend  me  for  laying  a£[de  the  Thoughts 
^'rteii  h  '  ^^  improving  Opticks  by  Refradions.  If  he  had  obliged  me  by  a  private 
Ji^.^Ntewton.  Letter  on  this  Occafion,  I  would  have  acquainted  tim  with,  ray  Succefi  ca 
N.  88.  ^  S084.  the  Trials  I  have  made  of  that  tind,  which  I  fhall  now  lay  have  been  kds  than 
•  n.1^7*.  J  fomctjmcs  expcftcdj  and  perhaps  than  he  at  prcfcnt  hopes  for*  But  lincc 
he  is  pli^ed  to  take  it  for  granted,  tli.it  I  have  let  this  Subjeft  pais  witliout 
due  Examination,  I  fliall  refer  him  to  my  fovmer  Letter^  by  which  that 
Conjedure  will  appear  to  be  ungrounded*  For  whiit  I  (aid  there,  was  id, 
refpeft  of  Telefcopes  of  the  ordinary  Conftrufiionj  Cgnifying,  that  their 
Improvement  is  not  to  be  estpeded  from  the  welWii^iring  of  Gkfles,  as  Opti- 
cians have  imagined  ;  but  I  deipaired  not  of  tlieir  Improvement  by  odier 
Confliuftions,  which  made  me  cautious  to  infert  nothing  that  might  intimate* 
the  contrary™  For  although  fucccffive  Rdraftions  that  are  aU  made  the  iame 
Way,  do  neceflarily  more  and  more  augment  the  Errors  of  the  firft  Rdra-^ 
iSion ;  yet  it  ftemcd  not  impoilible  for  contrary  Refiraftions  fo  to  corrcft 
each  others  Inequalities,  as  to  mal^e  their  DiiFerence  regular ;  and  if  that  could 
be  convcniendy  efiefterf,  there  would  be  no  further  Difficulty.  Now  to 
this  end,  I  examined  what  may  be  done,  not  only  by  ClaJles  done,  but 
more  efpecially  by  a  Con^Ucation  of  divers  fucceDGve  Mediums,  as  by  twa 
or  more  Glalfes  or  Cryftals  with  Water  or  feme  other  Fluid  between  them  ; 
all  which  together  may  perform  the  Office  of  one  Gkis,  efpecially  of  the 
Objed-Gkis,  on  whofe  Conflamftion  the  Perftdioa  of  the  Inftrumeot 
chiefly  depends* 

To  the  AfTertion,  That  Rays  are  le6  true  refleded  to  a  Point  by  a  Con- 
cave, than  refraded  by  a  Cojnvex,  I  cannot  affent ;  nor  do  I  underfiand,. 
That  the  Focus  of  the  latter  is  a  lefi  Line  than  th^t  of  the  fonner.  The 
Truth  of  the  contrary  you  will  rather  perceive  by  the  foUowii^  TaUe>. 
computed  for  fuch  a  Ref^e6ting 'Concave,  ^  the  Refra(3|ingCcniyex,  on 
Suppofition  that  they  have  equal  Apertures,  and  colled  paraltel  Rays  at  aa 
equal  Diftance  fronri  their  Vertex;  which  Diftaoce  being  divided  into 
15000  Ports,  the  Diameter  of  theConcaye  Sphere  will  b^  ^oooo  of  thofe 
Parts,  and  of  the  Cojnvex  10000 ;  fbppofing  the  Sines  of  ^l^^cideace  and 
Refradipn  to  be,  iir  iioqnd  Numbers,,  as  2  to  3.  And  this  Table  follow- 
ing fhews,  how 'much  the  eattqior  lUyst^  ^  fevecal  Apectores,  &11  (hoR  of 
their  ^rinci^  iQCUSi^ 
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By  this  you  may  perceive,  that  the  Errors  of  the  Refrafting  Convex  are 
15  far  from  being  lefs,  that  they  are  more  than  16  times  greater  than  the  like 
Errors  of  the  Reflefting  Concave,  efpecially  in  great  Apertures ;  and  that 
without  refpod  to  the  heterogeneous  Conftitutioci  of  Light,  So  that,  how- 
ever the  coBtiary  Suppofition  might  make  tli£  Author  of  thefe  Anknadver- 
(ions  rcjeft  Refleftiom  as  ufelefs  lor  thepitmcting  of  Opticks;  yet  I  muil: 
for  thiSj  as  well  as  other  ConCdeatioiis,  piefcr  thein  in  the  Thcoiy  before 
Refra(9fions^ 

Whether.  t\i^^Pa/f^U  be  morediflSculir  to  dcibribe  than  the  S^baLh  or 
JStU^s^  may  be^  a  Qj»*re ;  but  I  (ee  no  abfolute  Neceflity  of  eadeayoui;ii^^ 
after  any  of  their  DHcriptions.  For  if  Metals  can  be  ground  truly  Sphtn- 
<al>  they  will  bear  as  great  Apertures^as  I  believe  Men  will  be  well  vAt  to 
c6mmunicate'  an  exaft  Polilh  to.  And  for  l)iopcriquc  Tdefcopcsi  I  toU 
ypu,  that  the  DiflSculty  coufifted  npt  iu  the  F^iw  of  the  Glafe,  but  in 
the  Defbrmity  of  Refraftions ;  which  if  it  did  xiot,  I  coirfd  fell  ygix  a  better 
•and  more.eaiy^  Renotedy  than  the  tJ(e  of  the  Cmc  SeSUous. 

5.  We.fee  that  aPifture  made  by  an  Objed-Glafs  o£  12  Foot  in  adart  ojy«ii&*i|  fy 
Koom,  is  too  difUndi  and  too  weD  defined,  to  be  produced  by  Rays>  that  ^q'  9V.  ^  V^V: 
ihould  ftray  the  joth  Part  of  the  Aperture-  J"iy»  An.  1^7 j- 

To  take  away,  this  Difficulty,  I  muft  acquaint  you,  that  though  I  put  i^/^^v,  by 
the  CTcateft  Lateral  Error  of  me  Rays  from  one  another  to  be  about  j^  of  ^^  Mewton. 
the  Gkfi's  Dianaeter ;  yet  their  greattr  Error  from  the  Points  on  which  thqr  Q^^fXa!  167^ 
ou^t  to  fally  win  be  but  77-  of  that  Diameter  :  And  then,  dm  the  Raysj 
whole  Error  is  la  ereat>  are  but  very  few  in  Compariibn  to  thoTet  whicli  are 
refrafted  niore  juluy  ;  for  the  Rays  which  lall  upon  the  middle  Pons  of  the 
<jlaf9»  are-reiktded  widi  fuflicient  Ex^nefs,  as  alfo  are  thofe  that  fall  near 
the  Perimeter,  and  have  a  ^  mean  Degree  of  Reftangibilltr^ ;   fo  tliat  there 
remain  only  the  Rays,  which  fall  near  the  Perimeter^  ana  are  moft  or  leaft 
Jtftangjbl^-to  caufe  mf  jjaifible  ConfLifion  in  the  Pidure^    And  tJiefe  are  yet 
fo  muc^  further  weakned  by  the  gfeater  Space,  thtou^  wl^ 

ter'd,  thtt-the  Lkht  whk(i  falls  on,  the  doe  Pointy  is  infinitely  moite  4^0^]     .,r  »  ^  ..  1 
thafl  tter- which  fills  on'ariy  bthef  Point  round  about  it.    And  Iw-  this         ^r\r\r^]o 
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Excefe  of  Denfity,  the  Light,  which  fills  in  or  invifibly  near  the  juft  PcMoty 
may*  I  conceive,  ftrike  the  Stf^mmm.  lo^  vigoroufly»  that  the  Im[ut&  of  the 
weak  Liiht,  which  errs  round  about  it,  fliaD,  in  Q>mpmfon,  not  be  ftrong 
enough  to  be  animadverted,  or  to  caufe  any  nwre  fenfjble  Confufioa.  in  the 
Pidure  than  is  found  bv  Experience,  But  if  this  fatisfy  not,  N.  may  try, 
if  he  plcafe,  how  diftinft  the  Pidure  will  appear,  when  all  the  Lens  is  co- 
vered excTepting  a  little  Hole  next  its  Ecbe  on  one  fide  only :  And  if  in  this 
Cafe  he  pleafe  to  mcafurcthe  Breadth  ot  ehe  Colours  thus  made^^  Edge 
of  the  Sun's  Pidure,  he  will  perh2|»s  find  it  to  approach  nearer  to  n^  Pro- 
portion than  he  ^ico^!&s. 
A  Xtt^r  h  4.  I  am  iatisfiea  with  the  Manner  whereby  Mr.  Nemm  reconciles  the 

M.  .   .  .  .  Effed  of  Copvcx-Glaflcs  with  his  Theory ;  but  then  he  is  aMo  to  acknow- 
JW.  t*  tfi  \h     ledge,  that  tbis  Aberration  of  the  Riya  is  not  fo  tfifiidvantagcous  to  Optick* 
GMes,  «  he  feems  to  have  been  willmg  to  make  ns  believe.    His  Invention 
is  very  good ;  but  the  Defed  of  the  Metal  feems  to  render  it  as  impoilible 
to  execute,  as  the  DiflSculty  of  the  Form  obftruds  the  Ufe  of  the  Hjfcr- 
Me  of  M.  Des  Cmes. 
Xi/«trV,  V         If  ^*  ^* « *  *  *  pleafb  to  compare  the  Errors  of  a  Glafs  and  S{>eculum 
Afr.  Newton,    that  colled  Rays  at  equal  Diftances,  he  will  find  how  much  he  is  mifbken; 
]uiy^AQ.  1^73!  ^  ^^  '  ^^^  ^^^  ^^^^^  extravagant,  as  he  imagines,  in  preferring  Refledions* 
And  as  for  what  he  fays  of  thelSfficulty  of  die  Praxis^  I  know'it  is  very  diflGb- 
cult,  and  by  thofe  Ways  which  he  attempted  it  I  believe  it  impradicable.  But 
there  is  a  Way  infinqated  above  by  which  it  is  not  ixnprohaUe,  but  that  as 
much  may  be  done  in  laige  Telefcopes  as  I  have  thereby  done  in  Oiort  one% 
but  yet  not  without  more  thaa  on£nary  Diligence  and  Curiofity. 

i  CsiiM-Pi9^trU     XIX.    I..  M.  O^legrain  ha$  communicated  the  Figure  of  a  Tckfcopc^ 

%a^  N.  Ij.       ^  ^  C^  ^  ^  ftrcMig  Tube>  in  the  Bottom  of  whicb-there  is  a  great 

/j.  405^  Ck«»w  Sftcubtm  C  I>,  pierced  in  the  mjdjlle  E. 

isif.  iQcif^*'  F.  is  a  ComKx  Spcubtm^  fo  difpofed>  as  to  its  (!^onvcxity,  that  it  refleds 
the  Species,  which  it  ]rep«tv»-fiom  the  great  Speculum,  towards  the  Hola 
E,  wnere  is  an  Eye-Glaf^  which  one  looketh  through. 

The  Advantage  which  I  find  in  this  Inftrument  above  that  (£  Mr.  Nifw^ 
t0ty  is^  I.  That  the  Mouth  or  Aperture  A  B  of  the  Tube  may  be  of  what 
Bignefs  you  pkafe ;  and  con(equently,you  may  have  many  more  Rays  upoa 
the  Coffe^eve  S^eeubmfy  than  upon  that  of  which  you  have  given  us  tlie  De-^ 
iirription.  2.  The  Refledion  of  the  Rays  win  be  very  naturaH  fince  it 
will  be  mad*  upon  the  Axis  itfdF,  and  therefore  more  vivid. .  5.  Tie  Vi- 
flon  of  it  will  DC  fo  much  the  more  pkafing,  in  that  you  flidl  not-be  in^ 
conmocfed  by  the  great  l,igbt,  by  reaibn  of  the  Bottom  C  D;  wliich 
hideth  tfcc  whole  Pace.  Behde^  you*D  have  Icfs  "Difficulty  iii  difcovering 
the  Objeds,  than  in  that  of  Mr.  Mmonk  '  '  • 

2.  WhenI firft  uppKed  my  fdf  to  try  theElftds  of  Re0edions,  Mr.  Oteg§m. 

jSjffcwton.    7*5  (^tkd  PrmMtM  Cjpwwed  in  the  Year  i ^^5  0  bcingMcn  into  my  Hai^v. 

»fd.  |.4>S7«*   ;^fa9t  thm  is  an  Initrumaw  <dd(cnbed  f*  $4*)  like  that  of  i^j^:C^ffrm's^ 
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with  a  Hole  in  the  midft  of  the  Objed  Mecal>  to  tranimit  die  Light  to  aa 
£^e-Glafi  placed  behind  it :  I  bad  thence  an  Occafion  of  confidering  that  fort 
oiConftruftions,  andfbundthefeDifadyantagesinit;  viz,,  i.  There  will  be 
more  Light  loft  in  the  Metal  by  Refleftion  from  the  little  Convex  Speculum^ 
than  from  the  oval  Plane.    For  it  is  an  obvious  Obfervation^  That  Light  is 
noft  copiouily  refleded  from  any  Subftance  when  incident  moft  obliquely. 
2.  The  Convex  Speculum  will  not  refled  the  Rays  {o  truly  as  the  oval  Plane^ 
unlefs  it  be  of  an  hyperbolick  Figure;  which  is  incomparably  more  difficult 
to  form  than  a  Plane ;  and  if  truly  formed,  yet  would  only  refled  thofe 
Rays  truly  which  refped  the  Axis.    5.  The  Errors  of  the  faid  Convex  will : 
he  too  much  augmented  by  the  too,  great  Diftance,  through  which  the  Rays  > 
needed  from  it  muft  pafe,. before  their  Awival  at  the  Eye-Glafi.    For' 
which  Reafon,  I  find  it.  convenient  to  make  the  Tube  no  wider  than  is  ne*  - 
ce0ary>  that  the  Eye-Glafs  be  placed  as  nean  to  the  oval  Plane  as  is  polfible>  - 
without  obftruding  any  ufefiil  Light  in.  its  Paffige  to  the  Objed-MetaL    4*  > 
The  Errors  of  the  Qbjed-Metal  will  be  more  augmented  by  Refledbn  fi-om  » 
the  Convex  than  fix)m  the  Plane,  becaufe  of  the  Inclination  or  Deflexion  of  the  . 
Convex  on  all  fides,  fix>m  the  Points  on  which  every  Ray  ought  to  be  in* 
cident«    5.  For  thde  Reafons  there  is  requifite  an  extraordinary  Exjadne^ 
in  the  Figure  of  the  little  Convex,  whereas  I  Aid  by  Experience  that  it  is  * 
much  more  difficult  to  communicate  an  exad  Fi^re  to  fuch  iinall  Pieces  of' 
Metal,  Jthan  to  thofe  that  are  greater.    6.  Becau^  the  Errors  of  the  Perime-^  - 
ter  of  the.  Concave  Objed-Metal,  caufed  by  the  Sphericalnefe  of  its  Figure^  - 
are  much  augmented  by  the  Convex,  it  will  not  with  Diftindneis  b^  fo 
laige  an  Aperture  as-in  the  other  Conftrudion.    7*  By  reafon  that  the  litde 
Convex  conduces  very  much  to  the  magnifyinjg  Virtue  of  the  Inftrument,  > 
which  the  oval  Plane  does  not,  it  will  magnify  much  more  in  Proportion 
to  the  SjJiere,  on  which  the  great  Concave  is  ground,  than  in  the  other 
Defign ;  and  fo  magnifying  Objeds  much  more  than  it  ought  to  do  in  - 
Proportion  to  its  Aperture,  it  muft  reprefent  them  very  obfcure  and  dark ; , 
and  not  only  fo,  but  alfo  confiifed,  by  reafon  of  its  being  over-charged»^^ 
Nor  is  there  any  convenient  Remedy  for  thisr  For  if-theJitde  Convex  be. 
made  of  a  lai^  Sphere,  that  will  caufe  a  greater  .Bloonvenience,  by  inter*^ 
cepthag  too.  many- of  the.  beft.  Rayi;  pr.jf  the  Chaise  of  the  Eye-Glals 
be  piade.fo  much  uiaHowet  as  is  necefnuy,<.the  Ai^le  of  Vifion  will  there*  r 
by  become  fo  little,  that  it  will  be  very  difficult  and  troubkfome  to  find 
an  Dbjed ;  and  of  that .  Objed>  when  .founds  there  will  be  but  .a  very  v 
fioaU  Part  feen  at  once. 

By  jthis  you  may  perceive,  that  the  three  Advantages,  which  Mr.'  Caffi'^  - 
mm  pn^unds  to  hunfelf,  are  rather  Diiadvantases.    For  according  to  his.  • 
Defign,  the  Aperture  of  the  Inftrument  wiD  be  but  (mall,  the  Objeddark- 
and  confiiled,  and  alfo  difficult  to  be  found.    Nor  do  I  fee,  why  the  Re-  - 
fledion  is  more  upon  the  fiune  Axis,  and  fo  more  natural  in  one  Cafe  than.  ? 
in Jtbe  other ;  fince  the  Axis. itielf  is  refleded  towards  the  Eye  by^the  ovaL 
Bane,  and  the  Eye  m^  be  defended  from  external  Light>  .^  well  at^the  Side, 
as  at  the  Bottom  of  me  TAe, 
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''Mr.  Gnpnj  fpericii^  of  theie  InffaiunentSf  in  the  afbre(aic[  Book^  /.  9^. 
/akh  ;  De  MecikmkM  h&mm  Spectdomm  ti*  Lenthm^  Jf  sJUs  firtiftra  tattam,  en 
in  Aicchtmicii  mhiHS  vcrfahts  nlhd  dko.  So  that  there  have  been  Triak  inaae 
of  thcfc  Tddcopcs,  but  yet  in  vain.  And  I  am  informed,  that  about  7  or 
%  Years  fince^  Mn  Gregory  liimfelf,  at  Lmdum  c9XikA  one  of  6  Foot  to  be 
made  by  Mr.  Reive,  which  I  take  to  have  been  accondiro  to  Ac  afote£ud 
Deiign  dcfcrtbed  in  his  Book ;  but^  though  made  by  a  wlfiil  Artifti  yet 
it  was  without  Succefi. 

A  CMtsViof trick     XX,   S.  Sahetti  harfi  made  a  Pfo<pefthre^GIa6  according  to  Mr.  NeiP* 

r#/^Wi  h      toffs  new  rnventioD.    It  was  not  above  half  a  Foot  ferg,  nhad  the  iame 

N.  87.7"  o<^^«  ^^^  ^^  ^^^  ^  ^^'*^*    H^  ^  '^^^^  mAing  another  iror  the  Conceit  of 

^pc.  An.U7i.  Mr.  Caf^mns  though  he  agrees  not  wiA  him  in  makir^  Cofivex  the  liide 

Speculum,  which  one  looks  into  through  the  Eye-^Gbfi,  but  bdievts  the 

French  Author  only  deviled  that  to  cfif^rife  as  much  as  was  poffiblc  his  |»t- 

tcndcd  new  Invention,  which  he  endeavours  to  mAc  anterior  to  Mr.  NeW' 

tm$%  moft  noWe  one. 

ra  waIm  (hi  Pi^     XXI.    I.  Oppofire  to  Ae  Phctt  or  Waff,  where  the  Apparition  is  o>  bes 
fbT  ^pp4Mrii$    1^  ^  Hole  be  made  of  about  a  Foot  in  Diamerer,  or  bigger  r  If  there  bea  high 
s  'SghtKi!^\   Window,  that  harf*  a  Cafement  in  it,  'twiB  be  fo  nrach  the  better.    Wim-  * 
hy  vr  Hook,    oot  tWs  HoIe  OT  Cafement  opened,  at  a-  convenient  Kffence  (that  if  may 
Aug  AxuiltB.  p^  he  perceiv'd  by  thte  Company  in  the  Room)  place  the  Pifture*  or  Ohh 
^  je&y  which  you  wiB  rcprefent,  inverted  and  ly  means  of  Loddng^Glafles 
phced  behind^  if  the  Pidure  be  tranfparenr,  renefl:  the  Rays  of  the  Sun  {9^ 
a*  that  they  may  pafi  through  it  towards  the  Pbce  where  ir  is  to  be  repre- 
femed  5   md-to  tne  End  that  no^ Rays  may  iwfs  befides  it,  let  die  Pifttire 
be  encompafird  on  every  fide  widt  a  Board  or  Cloth.    If  this  Obje6t  be  a 
Statuej  or  feme  Livii^  Creature^  then  it  muft  be  very  much  enUghtned  by 
caftii^  the  Sun-Beams  on  it  by  Refraftion,  Refledion,  or  both.    Between 
this  Objeft  and  the  Place  where  ^tis  to  be  reprcfemcd,  thete  is  to  be  fjaced 
a  broad  Convex<<>fa(s,  ground  of  fuch  a  Convexity,  as  that  it  may  repre- 
ftnt  the  Objed  difHnA  on  the  ^d  Ptacej  which  any  one,  that  hath  an  In- 
fight  in  the  Opticks,  nrav  eafify  dbx6S*    The  nearer  it  is  placed  to  the 
Objeft,  themore  is-  the  Cx>jeft  magnified^  on  the  Walh,  and  thfe  further  off 
the  lefi ;  which  Diverfity  is  eflfeded  byCkfles  of  feveml  Snheres.    If  the 
Objed*^cannot  be  inverted'  (as  *tis  prettv  difficuk  to  do  with  Living  Ani- 
mals, Candles,  &c.)   then  there  nuift  oe  two  bige  Gkfles  of  convenienr 
Sphcresi  and  they  j^bccd  at  their  appopriatcd  Dmances  (which  are  very 
cafily  found  by  Trials)  fb  as  to  make  the  Reprcfcntations  creft,  as  weH  as 
the  Objcft. 

Thete  Ohjt&s,  Refleflit^  and  Refiading  Glaflcs,  and  the  whole  Appa- 
ratus;  as  alfo  the  Pcrfons  emptevM  to  order,  chai^,  and  make  ufe  of  thcm» 
muft  be  placed  without  the  feid  high  WitKlow.  or  Hble,  fa  that  they  may" 
liot  be  percov'd  by  die  SpeSators  m  die  Room;,  and*  the  whole  Gpinwoir 
will  be  eafily  performU  ••  -^    ' 
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Whadbever  tsof  be  done  by  means  of  the  Sun^Beum  in  the  Dtv-timc, 
the  lame  may  be  done  with  much  more  eafe  in  the  Night,  by  the  he^  of 
Torches,  Lamps,  or  other  br^ht  Lights,  placed  about  the  Ooje^  ^oor* 
ding  to  the  feveral  (brts  of  them. 

2.   There  are  every  where  made  of  thefe  Lanthoms  to  represent  and  Tm  Mt^'Jt 
magnify  Figures  upon  a  Wall;  but  then  'tis  only  in  the  Dark;  wherefore  L^'^'y^ 
to  give  Varity  of  Colours,  take  Oyl  of  Spike,  and  therein  mix  the  feveral  ho1>  ^ch- 
Cok)urs,  wherewith  you  will  have  your  Glafi  to  be  ftained,  paint  them  JJ^^^^-        ^ 
findy  on,  they  dry  [«fently,  and  penetrate  any  Gla^.  oa  Ajui698. 

XXn.   Having  found  by  many  Trials,  that  fome  (hort-%hted  Perfoos  A  ^^to  btU 
codd  find  little  or  no  Relief  by  the  Ufe  of  Concave^laOes  for  feeing  f^Sf^^^''' 
Obje&  at  any  Diflancexiiflind,  and  that  any  one  may  be  made  Ak0it-%hte£  rt.  cm. 
and  to  be  able  to  diiUn^uiih  nothing  but  what  is  (^ed  very  near  his  Eye,  ^^,'a||i^.xV8v. 
but  withki  certain  Linuts  (^  Diftance»  by  putting  on  and  k)Oldqg  tt^^ 
very  de^  Pair  of  Spedades,  fuch  as  Ancient  IVkn  ufe :  I  conduded  that 
what  Glaflfes  fhouM  make  this  Man,  whiUl  looking  thro'  thefe  Spe6hicks>  co 
fee  Things  at  a  greater  Diflance,  would  aUb  help  »iy  other  Perfon  that  Aioukl 
be  fhort-f^ghtea  by  Nature.    I  then  ccHifider'd,  that  by  the  hdp  of  a  Con- 
vex^-Glais,  placed  between  the  Objed  and  the  Eye^  the  Image  of  the  Ob- 
jo6t  may  be  made  to  appear  at  any  Diflance  fiom  the  Eye ;   and  confe- 
cnendy  all  Objeds  may  therd>y  be  made  to  appear  in  any  coavennt 
f>i£bnce  from  the  Eye :  So  that  the  fhort**nghted  Eye  ftiall  coaeemphtc  the 
Pidure  of  the  Obgeor  in  the  lame  manaer  as  if  the  Objed  kfeif  wsere  n^ 
tbit  Place»    But  then,  hecaufe  the  Pidures  ^lemfelves  are  h  invert  aokl 
therefore  will  be  uncouth  to  one^  not  ufed  to  fee  them  in  that  P5flnre^  I 
confider'd  of  thefe  Expedients  to  hdp  that  Dtfed  aUb. 

Ftrfii  If  it  be  only  for  Keadii^  of  a  Book,  or  Writing,  there  ncodetik 
nothing  but  the  Ihveriion  of  the  Book,  and  then  hddi^  me  Convex  at  a 
due  Diflancey  for  the  Pidure  of  the  Letters  will  appear  eredcd  in  the  due. 
Place>  for  the  Eye  to  fee  and  diftinguiih  them  very  plainly.. 

Secottdtf^  For  fedog  to  Wrttci,  I  thought  this  woda  be  the  beft  E:qiedi- 
ent.  That  the  Perlbn  ihort-fighted  fliouU  foft  learn  co  Read  with  his  nakddi 
Eye  (both  printed  Letter^and  ^o  writtoa Hand)  upfide  downwards,  which 
is  quickly  attuned  to  by  one  that  can  do  both  the  right  Way*. 

TlurJfy,  For  diflii^guiihiqg  Obji^  at  a  Difiance,  I  can  aflert  by  my 
own  Experience^  that  with  a  littfe  Ufe  oi  coatemphtiag  Objfids  iovertedt* 
mie  (baU  have  as  good  an  Idea,  and  as  trae  a  Knovlc<%e  of  aH  manner  of ^ 
Objeds,  as  if  they  wepe  feen  ereded  in  their  natuial  PoAure.. 

XXin.    I.  Ef^bwDifuim  hath  made  a  MicK>feope  of  a.  aew>  Ihvei-  Mkn(6^i%  ^ 
ticm,  wherein,  inftead  of  an  Eyo-Gbis  Convex  onr  hitth  fides„  Aece  are  fi^*^'^!. 
two  Piano-Convex  Glafles,  which  are  fo  placed,  as  to  touch  one  another  D^Xn*.  iw**'^ 
iq  the  middle  of  their  Convex  Surface.    It  hath  this  Peculiar,  that  it  (hews 
Ae  Objeds  flat  and  not  crooked:;  and  although  it  takes  ia  much,  yet  ne- 
5^9^)^  iv^gttifiet^  extraordinarily^  Digitized  by  GoOglC 
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^t  is  almoft  i<JJ*Inches  high,  and  adjufted  at  four  'different  Lengths.    In 

the  firft^  which  is  the  Icaft,  it  ihews  Lines  41  times  bigger  than  they  app^ 

to  the  naked  Eye ;  in  the  fecond  90  times ;  in  thethirdrii  times;  and  in 

the  fourth  iaj  times  :  Whence  one  may  eafily  calcidate  how  much  it 

augments  Surnces^and  Solidities. 

J|r  ITict  Sal-      ^*  S.  Sdvetti  lately  ftiew*d  one  of  his  Microfcopes,  made  in  Imitation  erf* 

vetti   N.  87.     thofe  of  DMni  ^xACampmdj  to  the  Great  Duke  of  Ttifcanj^  which  was  jud- 

j^diA^n.  i<J7t.  g^  by  ^  ^vs^  better  than  any  of  the  beft  his  Highneis  hath.    It  was 

found,  for  Magnifying,  Defining,  and  Cleamefs,  to  be  very  excellent. 

%y  AC.  Lccu-        5.   M.  Lectn/^cffhoccl^h^xh  lately  contrived  Microfcopes,  excelling  thofe 

j^^^^'       that  have' been  hitherto  made  "by  £i^^Aw  D/ww,  and  others. 

May,  An.  167I*     4.    I  have  Microfcopes  6f  the  manner  lately  brought  out  of  ffoUaml  by 

field^'^R  141!'^'  Mr.  /fijffww,  of  feveral  Fa/hions  ready  made.    I  have  tried  feverd  Ways  for 

jf .  1016. '     'the  making  of  Glafles  of  the  Bignefe  of  a  great  Pin's  Head  and  left ;  as  in  the 

'Jicpt:.Ao.i^78..Flame  of  a  Tallow-Candle,  and  of  one  of  Wax.    But  the  beft  Way  of  dl 

'I  have  yet  found,  to  make  them  clear  and  without  Specks,  is  with  the  Flame 

'  of  Spirit  of  Wine  well  reftified,  and  burned  in  a  Lamp.    Inftead  of  Cotton 

^^I  make  ufe  of  very  fmall  Silver- Wire,  doubled  up  and  down  like  a  Skein  of 

Thread;  which  oeing  wet  with  the  Spirit  ^of  Wine,  and  made  to  bum  in 

-the  Lamp,  giveth  t&ough  the  Veril  of  the  Lamp,  a  very  ardent  Flame. 

Then  tAe  your  beaten^  Glals,  being  tirft  walhed  very  clean,  upon  the  Point 

of  a  Silver  Needle  •fiHed  very  fin^,  and  wet  with  Spittle.    Hold  it  thus 

•  in  the  Fhmetlllatlje  quite  round,  and  no  longer,  for  fear  of  burning  it ; 

.  and  if  the^fide  of  the  Glafs  next  the  Needle  be  not  melted,  you  may  put 

it'  off,  and  take  it  up  with  the  Needle  on  the  round  fide,  prefenting  the 

rough  fide  to  the  Flame,  till  it  be  every  where  round  and  finooth,  then  wipe 

and  rub  one  or  feveral  of  them  together  with  foft  Leather,  which  makes 

them  much  the  better.    Then  put  them  between  two  Pieces  of  thin  Brafs, 

'  the  Apertures  very  round  and  without  Bur,  and  that  towards  the  Eye  fo 

big  almoft  as  the  Diameter  of  the  Glals,  and  fb  placed  in  a  Frame  wim  the 

Objed  conveniendy  for  Obfervation- 

'B^  Mr.  Stephen      5*  I  took  a  (mail  Particle  of  Glafs,  about  the  Bignefs  I  defigned  my  Gkv 

Cr^N.  ui.'  bule,cttnd  laying  it  on  the  End  of  a  Charcoal,  I  could,  by  the  Help  of  a 

%ncyKn.uz6.  Blaft-Pipe,  witn  the  Flame  of  a  Candle,  fbon  melt  it  into  a  Spherule;  and 

by  this  means  could  make  them  indiffinently  clear,  and  the  fmalleft  very 

round,  and  I  could  make  them  much  lat^,  than  by  the  unaffifled  Heat 

of  the  Candle ;  but  thefe  latter  were  attended  with  an  Inconvenience,  they 

were,  on  that  iide  that  refled  on  the  Coal,  flatted,  and  received  a  rougn 

Impreflion  from  it.    To  remedy  this  Inconvenience,  I  was  wont  to  grind 

them  and  polifh  them  on  a  Brafs-Plane,  and  fb  reduce  them  to  Hemifphe- 

rules;  but  I  found  the  ckar  fball  Gk)bules»  not  to  mention  that  they  m^gni- 

i^fy4iiore»-fhcw  Objefts  more  diftinftjy. 
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TCXIV.  I.  A  B,  I  can  t;he  Frame  of  the  Microfcope.    It  may  "be  about  a,  wktir  Mienm 
rl  of  an  Inch  in  Thiclenefs.    At  A  there  is  a  finall  Hole,  near  ji  of  an  Inch  ^*/^ «  ^/  ^• 
iDiameter,  this  ferves  for  the  Aperture  of  the  Water,  being  in  the  Center  of  ^f^i^r"  f/^it\ 
a  larger  Spherical  Cavity,  about  {  of  an  Inch  Diameter,  and  in  Depth  fame-  Nizij.  ^  35^ 
what  more  than  half  the  Thicknefi  of  the  Br^,    Oppofite  to  this,  at  the 
other  fide,  there  is  another  Concave,  but  half  the  Breadth  of  the  fonner  5     %.  loi; 
which  is  fo  deep,  as  to  reduce  the  Circumfotoce  of  the  fmall  Hole  in  the 
Center,  to  almoft  a  flwrp  Edge.  In  thefe  Cavities  the  Water  is  to  be  placed, 
beii^  taken  upon  a  Pin,  or  lai^  Needle,  and  <onvey'd  into  them  till  there 
be  formed  a  aouble  Convex  Lens  of  Water ;  which,  by  the  Concaves  be- 
ing of  different  Diameters,  will  be  equivalent  to  a  double  Convex,  of  un* 
cqusJ  Convexities.    By  this  means,  I  find  the  Objeft  is  rendered  more  di- 
ftind  than  by  a  Planoconvex  of  Water,  or  by  a  double  one,  formed  on 
the  plain  Surnce  of  the  Metal. 

C  D  £,  is  the  Supporter,  whereon  to  place  the  Objeft;  if  it  be  Watei^ 
in  theHok  G ;  if  a  lolid  Objeft,  on  the  Point  F.  This  is  fix'd  to  the  Frame 
of  the  Microfcope>  by  the  Skrew  E,  where  'tis  bent  upwards,  that  its  upper 
part  may  fland  at  a  Diftancc  fi^om  the  Frame ;  '<is  moveable  on  the  Skrew 
as  a  Center,  to  the  end  that  either  the  Hole  C,  or  the  Point  F,  may  be 
expofed  before  the  Microfcope ;  and  that  the  Objeft  may  be  brought  to, 
and  fix'd  in  its  Focus.  There  i^  another  Skrew,  about  half  an  Inch  in 
Length,  which  goes  through  the  round  Plate  into  the  Frame  of  the  Micro*- 
Jcopc  A  E,  the  Skrew  and  Plate  taking  hoU  of  tlie  Supporter  about  D> 
where  there  is  a  Slit  fbmewhat  larger  than  the  Diameter  of  tne  Skrew,  which 
is  requifite  for  the  Admiflion  of^he  Hole  C,  or  Point  F,  according  to  the 
Nature  of  the  Objeft,  into  the  Focus  of  the  Glafs ;  for  by  turning  the  Skrew 
G,  the  Supporter  is  carried  to  or  from  the  fame,  which  may  be  fooner  done^ 
if  whilfl  one  turn  the  Skrew  wkh  one  Hand,  the  other  hold  the  Microfcope 
by  the  end  B,  and  one  continue  lookkig  through  the  W^er  till  theObjeA 
be  feen  mofl  difHndJv. 

The  Supporter  muft  be  made  of  a  thin  Piece  of  Brafs  weU  hammer'^],  that 
by  its  Spnr^  it  may  the  better  foUow  the  Motion  of  the  Skrew,  I  chofc 
rather  to  fix  the  Supporter  by  the  Skrew  E,  than  by  a  Rivet ;  becaufe  it 
may  now,  by  help  of  a  Knife,  be  unskrew'd,  and  by  the  odber  Skrew  G, 
be  hroi^t  cbfe  to  the  Frame  of  the  Microfcope  without  weakening  its 
Springs  and  fb  become  more  conveniently  portable.  If  the  Hole  at  G  be 
fiu'd  with  Water,  but  not  fb  as  to  be  Spherical ;  allObje^  tlut  will  bear 
It,  are  feen  therein  more  difHndly. 

1.  Having  obferv'd  fome  irr^ukr  Particles  in  Globules  of  Glafs,*and  find-  Amtber.  Ibid 
ing  them  diftind,  but  prodigioufly  nM^nified,  when  held  ddfe  to  the  Eye,  M.iiI.^^8ft. 
I  concluded  that  if  I  convey'd  a  finallGlobule  of  Water  to  my  Eye,  aiui 
that  there  were  any  opacous  or  lefe  tranfparent  Particles  than  the  Water  there- 
'in,  I  might  fee  tnem  diflindly.  I  therefore  took  on  a  Pin  a  fimll  Portion 
of  Water,  which  I  knew  to  have  in  it  fbme  minute  Animals,  and  laid  it  on 
^thc  End  of  a  finall  Piece  of  Brafs  Wire  (there  hyphen  by  me)  .of  about  ji  of 

y^^*-  ^«  olgitf^d  by  Google 
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an  Ihch  Diamettr,  till  tBere  was  formed  fbmewhat  more  tBan  an  Hemilpbe* 
nik  of  Water ;  then  keeping  the  Wire  ered,  I  applied  it  to  my  Eye,  and 
{landing  at  a  proper  Difbnce  from  the  Light,  I  (aw  them  and  ibme  odber 
irregular  Particles,  as  I  had  predided,  but  moft  enormoufly  magnified ;  for 
whereas  they  are  (carce  difcernable  by  my  Gla^Microfcopes,  or  firft  Aaue- 
ous  one,  within  the  Globule  they  smeared  not  much  dinerent  bc^  in  their 
Form,  nor  lefi  in  Magnitude  than  ordinary  Peafe.  They  cannot  well  be  feen 
by  Day-light,  except  the  Room  be  darkned,  after  the  manner  of  the  £anous 
Dioptrical  Experiment,  but  mofl  difKndly  by  Candle-light ;  they  may  be 
very  well  feen  by  the  fiill  Moon-light.    If  the  Water  be  conveyea  into  the 

N  i  i'  5S^  ^^^^  ^  (which  may  be  about  -^  of  an  Inch  Diameter)  till  there  remam  near 
*  ^  '  *  *  an  Hemifphere  of  Water  on  each  fide  of  the  Hole,  the  Objeds  are/een  more 
diftindly ;  and  the  Spherical  Form  of  the  Water  is  this  way  better  fecured, 
than  on  the  Point  of  a  Pin-Wire. 

N.  111.  ^  i8s.  "^^^  Reafon  of  this  Appearance  may  be  thus  explained.  Let  the  Circle 
D  B  B  D  reprfcnt  a  Sphere  of  Water,  A  an  Objed  placed  in  its  Focus,. 
i;^.  loi.  fending  forth  a  Cone  of  Rays,  two  of  which  are  A  B,  A  B,  which  Opticians 
know  coming  into  the  Water  at  B  and  B,  will  be  refraded  from  their  dired 
Courfe,  and  become  B  D,  B  D ;  at  D  they  will,  at  their  paffing  into  the 
Air,  be  again  refraded  into  D  £,  D  £,  ana  fo  run  parallel  to  one  another^ 
and  to  the  Axis  of  the  Sphere  A  F  C  G.  Now  *tis  a  known  and  funda- 
mental Principle  in  Opticks,  that  the  Angle  of  Reflexion  is  equal  to  the 
Angle  of  Incidence ;  wherefore  let  the  Rays  B  D,  B  D,  be  im^ined  to 
come  from  fome  Point  of  an  Ob)ed  placed  within  a  Sphere  of  ^^tcr,  by 
being  refleded  from  the  interior  Surface  of  the  Sphere  at  B  B,  C  B  D  ts 
the  Angle  of  Reflexion,  to  which  making  C  B  F  equal,  F  wiU  be  the  place 
where  an  Ohjed  fending  -forth  a  Cone  of  Rays,  two  of  which  are  F  B,, 
F  B,  which  are  reflefted  into  the  Rays  B  D,  B  D,  and  then  coining  to  the 
other  fide  the  Sphere  at  D  and  D,  they  are  refrafted  into  D  £,  D  £,  as 
before ;  and  confequently  be  as  fit  for  difHnft  Vifion,  whether  the  Objed 
be  placed  in  F  within,  or  in  A  without  the  Sphere,  if  its  interior  Surface 
be  confidered  as  a  Concave  Reflefting  Speculum. 

^^'"^4'  '*'  ^^^'  Fw>m  the  DifHnaion  I  have  elfewhere  given  between  Cmfomded 
AiTNcwton.  ^d  Vficm^9$mded  CoUwrsi  I  take  occafion  to  communicate  a  Way  for  the 
N.8S-  p.  509^.  Improvement  of  Microfcopes  by  Refra<aion;  vk,.  By  illuminating  the  Ob- 
|ed  in  a  darkned  Room  with  Light  of  any  convenient  Cotour  not  too  much 
Oumfoundcd  j  for  by  that  means  the  Microfcope  will  with  Diflindnefe  bear 
a  deeper  Chai^  and  lai^  Ajperture>  eipecially  if  its  Conflrudion  be  fuch 
as  I  may  here^er  defchbe;  iW  the  Advants^  in  ordinssy  Microfcopes  will 
not  be  fo  fcnfrf>K 

lfiSl^7^        XXVI.  1. 1  havt  femctimes  thought  to  vaAit  a  Microfcope,  which  fliould 

Mr.  Newton,    have,  inflead  of  an  Objeft-GIafe,  a  refleding  Piece  of  Metal.    For  thefe 

•^^•^^^'  Inflrumeats  fccm  as  c^ble  of  Improvement  as  Telefcopes,   and  perhqps 

Ir.  lo^       ^^^^i  f?^^^  \!^y  9?^  ^?^!^^?  P*??  of  ^^  ^  requifite  in  them,  as  yoiol^ 

may^ 
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imy  perceive  by  the  Diagram,  where  A  B  reprefenteth  the  Objcft  Metal, 
"C  r>  the  Eyc-Gh(s,  F  meir  common  Focus,  and  O  the  other  Focus  of 
the  Metal,  m  which  the  Objeft  is  pb'ced. 

1.  A  repftfents  a  fimll  fkt  Rii^  of  Bra(s,  whofe  interior  Circle  muft  not  ^y  Mr.  SteplieA 
much  exceed  ~*  of  an  Inch  Diameter,  and  about  ,i  of  an  Inch  thick :  This  ^"y*  ^'  **^ 
we  may  call  the  Frame  or  Cell  of  the  GWs ;  it  muft  be  pr^rcd  for  Ufe 
afer  the  foDowing.  manner.    Take  a  finall  Globule  of  Qiiick-nlver,  and  dif-    Fi^.  104.! 
folvc  it  in  a  few  Drops  of  .Anut  Fartuy  to  which  you  ilnay  add  10  Parts  of 
conunon  Water ;  dip  the  Encl  of  a  Stick  in  this  Licjuor,  and  rub  the  inward 
Circle  of  the  Ring  with  it ;  fo  as  it  will  have  acquued  a  mercurial  Tindure, 
and  being  wiped  5y,  be  fit  for  Ufe.    Then  let  it  be  laid  on  the  Table,  and    ^ 
pour  a  I>op  of  Quick-filver  within  it,  which  prefs  gently  with  the  Ball  of 
the  Finger,  and  it  will  adhere  to  the  Ring;  then  deanle  it  with  a  Hare's  Foot, 
and  you  will  have  a  Convex  Speculum.    Take  up  the  Ring  and  Speculum 
carrying  it  Horizontal,  and  lay  it  on  the  Brims  of  the  hollow  Cylinder  B  5 
fo  will  the  Mercury  become  a  Concave  Reflefting  Speculum,  which  from 
the  Smalkiefi  of  the  Sphere  of  which  it  feems  to  be  a  Seftion,  may  be  u(ed  as 
a  Microfcope.    The  Cylindrick  Vcflel  B  has  a  Skrew-Hole  at  the  Bottom, 
by  which  it  is  skrewed  to  the  Top  of  the  Pcdeftal  CD;  C  E  F  G  is  the 
Supporter  dt  the  Objcft  Kate,  which,  as  you  fee,  may  be  ndfed  higher,  or 
let  lower,  as  there  is  Occafion,  by  the  Skrew  on  the  Pedeftal :  The  Objed 
Pkte  muft  be  of  Glafs  cemented  to  the  Ring  G. 

This  Inftnffnent,  with  a  little  Variation,  may  be  made  a  Microfcope  of 
Water,  if,  inftead  of  the  Rkig  G,  there  be  only  a  fmall  Arm  with  a  Hole  in 
it  to  receive  a  Drop  of  Water,  and  the  Cylindrick  Veffel  B  be  either  taken  a- 
way,  or  skrewed  on  with  its  Bottom  upwards,  fb  as  to  make  an  Objeft  Plate. 
This  will  be  more  convenient  for  viewing  the  Textures  of  opacous  Objefts, 
than  that  above  defaibed,  which  is  more  fit  for  fluid  and  tranlparent  ones. 

XXVII.   I*  The  Figure  of  it  is  round,  being  ^o  Inches,  and  fbmewhat  A  Bimdng  Con^ 
hmer  in  Diameter,    On  one  fide  it  hath  a  Frame  ot  a  Circle  of  Steel,  to  the  JJ2^^*  m^c* 
end  that  it  may  keep  its  juft  Meafure.    Tis  eafy  to  remove  it  fi-om  Place  to  vilcttc.  N;  ^. 
Places  tho'  it  be  above  an  Hundred  Weight,  ana  'tis  eafily  put  in  all  forts  of  ^«  5^» 
Poffaires.    The  Burning  Point  is  difbnt  fix)m  the  Center  of  the  Ghfs  about 
3  Foot.    The  Focus  is  about  half  a  Louis  Jt  Or  lai^.    One  may  pals  one's 
I^uid  through  it,  if  it  be  done  nimbly;  for  if  it  ftay  there  the  time  of  a  Se- 
cond of  a  N£nute,  there  is  d^gcr  of  receiving  much  hurt.  Green  Wood  takes 
Fire  in  it  in  an  kdkanty  as  do  ^fb  many  other  Bodies. 

Seconds. 
A  fmall  Piece  of  Pot-Iron  was  melted,  and  ready  to  drop  down  in  -    40 
A  Silver  Piece -of  Fifteen  Pence  was  pierced  in    -    -    -    -    — —    24 

A  Grofs  Nail  (called  le  Clou  de  Paifan)  was  melted  in    -    -    —r    50 
The  End  of  a  Sword-Blade  of  Olinde  was  biuned  in     •    -    — —    43 
A  Brafs  Counter  was  pierced  in     ---------    -    o(S 

A  Piece  of  Red  Copper  was  melted  ready  to  drop  down  in    --j^    4* 
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an  Ihch  Diameter,  till  tHere  was  formed  fbmewhat  more  tBan  an  Hemilpbe* 
nik  of  Water ;  then  keeping  the  Wire  ered,  I  applied  it  to  my  Eye,  and 
ftanding  at  a  proper  Difbnce  from  the  Light,  I  faw  them  and  ibme  odber 
irregular  Particles,  as  I  had  predi&ed,  but  moft  enormoufly  magnified ;  for 
whereas  they  are  fcarce  difcernable  by  my  Glais-Microfcopes,  or  firfl  Aaue- 
ous  one,  within  the  Globule  they  smeared  not  much  dinerent  bc^  in  their 
Form,  nor  lefi  in  Magnitude  than  ordinary  Peafe.  They  cannot  well  be  feen 
by  Day-light,  except  the  Room  be  darkned,  after  the  manner  of  the  famous 
Dioptrical  Experiment,  but  mofl  difKndly  by  Candle-light ;  they  may  be 
very  well  feen  by  the  full  Moon-light.  If  the  Water  be  conveyea  into  the 
Hole  B  (which  may  be  about  -^  of  an  Inch  Diameter)  till  there  remam  near 
an  Hemilphere  of  Water  on  each  fide  of  the  Hole,  the  Obje&s  are^ften  more 
diftindly ;  and  the  Spherical  Form  of  the  Water  is  this  way  better  fecured> 
than  on  the  Point  of  a  Pin-Wire. 
N.  111.  ^  i85.  The  Reafon  of  this  Appearance  may  be  thus  explained.  Let  the  Circle 
DB  B  D  reprefcnt  a  Sphere  of  Water,  A  an  Objed  placed  in  its  Focu5> 
¥i.  wu  fending  forth  a  Cone  of  Rays,  two  of  which  are  A  B,  A  B,  which  Opticians 
know  coming  into  the  Water  at  B  and  B,  will  be  refined  from  their  dire& 
Courfe,  and  become  B  D,  B  D ;  at  D  they  will,  at  their  paffing  into  the 
Air,  be  again  refraded  into  D  £,  D  E,  and  fo  run  parallel  to  one  another^ 
and  to  the  Axis  of  the  Sphere  A  F  C  G.  Now  'tis  a  known  and  funda- 
mental Principle  in  Opticks,  that  the  Angle  of  Reflexion  is  equal  to  the 
Angle  of  Incidence ;  wherefore  let  the  Rays  B  D,  B  D,  be  imagined  to 
come  from  fome  Point  of  an  Objed  placed  within  a  Sphere  of  Water,  by 
being  refleded  from  the  mterior  Surface  of  the  Sphere  at  B  B,  C  B  D  ts 
the  Angle  of  Reflexion,  to  which  making  C  B  F  equal,  F  wiU  be  the  place 
where  an  Objed  fending  -forth  a  Cone  of  Rays,  two  of  which  are  F  B,, 
F  B,  which  are  refleded  into  the  Rays  B  D,  B  D,  and  then  comii^  to  the 
other  fide  the  Sphere  at  D  and  D,  they  are  refraded  into  D  E,  D  E,  as 
before ;  and  confequently  be  as  fit  for  diftind  Vifion,  whether  the  Objed 
be  placed  in  F  witnin,  or  in  A  without  the  Sphere,  if  its  interior  Surface 
be  confidered  as  a  Concave  Refleding  Speculum. 


Mk  Newton* 


XXV.  From  the  DifHndion  I  have  elfewhere  given  between  Qmpomukd 
and  VnccmftHnJed  Cohurs^  I  take  occafion  to  communicate  a  Way  for  the 
Improvement  of  Miaofcopes  by  Refradion;  w,.  By  illuminatii^  the  Ob- 
jed in  a  darkned  Room  with  Light  of  any  convenient  Cotour  not  too  much 
Oumfotmded  \  for  by  that  means  the  Microfcope  will  with  Diflindnefe  bear 
a  deeper  Chai^  and  lai^er  Aperture>  efpecially  if  its  Confhudion  be  fuch 
as  I  may  here^er  defcrk>e;  xot  the  Advants^  in  otdosaerf  Microfcopes  wiQ 
not  be  fo  fenfible*,  ^ 


'«! 

Mr,  Newton 


XXVI.  1. 1  have  fometimes  thought  to  mpkc  a  Microfcope,  which  fhodd 

^ -     have,  inflead  of  ai  Objed-Glafs,  a  refleding  Piece  of  Metal.    For  thefe 

^•^^•^°^°'  Inflrtaneats  fcem  as  c^ble  of  Improvement  as  Tekfcopes,   and  perh;^ 
^z.  lo^       »ore;  becaufe  but  one  refledive  Piece  of  Metal  is  requifite  in  tfa«b  as  yoifi 

ma\^ 


le 
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inay  perceive  by  the  Diagram,  where  A  B  reprefenteth  the  Objeft  Metal, 
<:  D  the  Eye-Ghfi,  F  tneir  common  Focus,  aixl  O  the  other  Focus  of 
the  Metal,  m  which  the  Objed  is  placed. 

2.  A  repcefents  a  fmall  flat  Rii^  of  £ra(s,  whofe  interior  Circle  muft  not  ^y  Mr.  Stq>Iiea 
much  exceed  -^  of  an  Inch  Diameter,  and  about  ,^  of  an  Inch  thick :  This  ^"^j-  ^*  **^ 
we  may  call  the  Frame  or  Cell  of  the  Gk^ ;  it  muft  be  prepared  for  Ufe 
after  the  foDowing-manner.    Take  a  finaH  Globule  of  Quick-filverj  and  dif-     Fi^.  104.! 
{(Avt  it  in  a  few  Drops  of  .Ama  Fartuj  to  which  you  Aiay  add  10  Parts  of 
common  Water ;  dip  the  End  of  a  Stick  in  this  Licjuor,  and  rub  the  inward 
Circk  of  the  Ring  with  it ;  fo  as  it  will  have  acquired  a  mercurial  Tinfture, 
and  being  wiped  ^,  be  fit  for  Ufe.    Then  let  it  be  hid  on  the  Table,  and    ^ 
pour  a  I>op  of  Quick-filver  within  it,  which  prefs  gendy  with  the  Ball  of 
the  Finger,  and  it  will  adhere  to  the  Ring ;  then  deanie  it  with  a  Hare's  Foot, 
and  you  will  have  a  Convex  Speculum.    Take  up  the  Ring  and  Speculum 
carrying  it  Horizontal,  and  lay  it  on  the  Brims  of  the  hoDow  Cylinder  B ; 
fo  will  the  Merouy  become  a  Concave  Reflefting  Speculum,  which  from 
the  Smallnefe  of  the  Sphere  of  which  it  feems  to  be  a  Scdion,  may  be  ufed  as 
a  Microfcope.    The  Cylindrick  Veflel  B  has  a  Skrew-Hole  at  me  Bottom, 
by  which  it  is  skrewed  to  the  Top  of  fhe  Pedeftal  CD;  C  E  F  G  is  the 
Supporter  of  the  Objeft  Mate,  which,  as  you  fee,  may  be  raifcd  higher,  or 
let  lower,  as  there  is  Occafion,  by  the  Skrew  on  the  Pedeftal :  The  Objed 
Pkte  muft  be  of  Gbfs  cemented  to  the  Ring  G. 

This  InflnHUcnt,  with  a  little  Variation,  may  be  made  a  Microfcope  of 
Water,  ifi  inftead  of  the  Ring  G,  there  be  only  a  finall  Arm  with  a  Hole  in 
it  to  receive  a  Drop  of  Water,  and  the  Cylindrick  Veffel  B  be  either  taken  a- 
way,  or  skrewed  on  with  its  Bottom  upwards,  ib  as  to  make  an  Objed  Pkte. 
This  will  be  more  convenient  for  viewing  the  Textures  of  opacous  Objedb, 
-than  that  above  defcribed,  which  is  more  fit  for  fluid  and  tranlparent  bnes. 

XXVII.    i#  The  Figure  of  it  is  round,  beii^  zo  Inches,  and  fomewhat  A  BartdHg  C-. 
\xxxsx  in  Diameter,    On  one  fide  it  hath  a  Frame  ot  a  Circle  of  Steel,  to  the  ^'^  jJ^Je  * 
end  that  it  may  keep  its  juft  Meafure.    *Tis  eafy  to  remove  it  from  Place  to  vilcttc,  N;  tf. 
Pbce,  tho'  it  be  above  an  Hundred  Weight,  ana  *tis  eafily  put  in  all  forts  of  ^-  ><• 
Poftures*    The  Burning  Point  is  diftant  from  the  Center  of  the  Glafs  about 
-3  Foot.    The  Focus  is  about  half  a  Louu  Jt  Or  laige.    One  may  pais  one's 
Hand  through  it,  if  it  be  done  nimbly  5  for  if  it  ftay  there  the  time  of  a  Se- 
ctMid  of  a  Aunute,  there  is  danger  k£  receiving  much  hurt.  Green  Wood  takes 
Fire  in  it  in  an  idbnt,  as  do  ^io  many  other  Bodies. 

Seccndsm 
A  fmall  Piece  of  Pot-Iron  was  melted,  and  ready  to  drop  down  in  -  40 
A  Silver  Piece  ^f  Fifteen  Pence  was  pierced  in  -  -  -  -  — —  24 
A  Grofs  Nail  (called  k  Clou  de  Paifan)  was  melted  in  -  -  —r  50 
The  End  of  a  Sword-Blade  of  OMc  was  burned  in  -  -  — —  4} 
A  Brafs  Counter  was  pierced  in  --.--..-.  —  o(J 
A  Piece  of  Red  Cc^per  was  melted  ready  to  drop  doixm  in    ^^    41 
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Srcarfdtt 
A  Piece  of  a  Chamber  Qjiarry-Stone  was  vitrified,  and  put  into  ? 

a  Glafs-Drop,  in------------- f     45- 

Stcel>  whereof  Watchmakers  make  their  Springs,  was  found  mdt- 1 

cd,  in     .---.------.--.-    ,~i      ^^ 

A  Mineral-Stone,  iiich  as  is  ufed  in  Harquelxiflb  k  romity  was? 

calcin'd  and  vitrified,  in---*------.> 

A  Piece  of  Mortar  was  vitrified,  in    —     *    -1    .    •    -    — .    jx 

In  fliort,  There  is  hardly  any  Body  which  is  not  deflroyM  in  this  Fire>- 
If  one  woul4  ^^^  ^Y  i^  ^7  ff^^  (^lantity  of  Metal>  that  would  lequkie 
much  Time>  the  Aaion  of  Burning  not  being  poibmi^  but  within  the 
Bigneis  of  the  Focus,  £>  that  ordinary  none  but  finall  Pieces  are  expos*d  tx> 
it.     One  M.  de  jibhnt  buys  it>  paying  for  it  1 500  Livres, 

You  incline  to  believe,  that  the  Glafib  of  Magtrnts  and  ScMabm  do  ap- 
proach to  that  of  Ljtms;  but  lean  aflbre  you  they  come  very  rar  fliort  of  it^ 
You  may  confult  Mogmm  his  Book  where  he  defcribes  his ;  and  there  are 
Ibme  Perfons.  here  who  have  ieen  one  of  his  beft,  which  had  but  about  lo^ 
Inches  Diameter ;  £»  that  this  of  hjws  muft  perform  at  kaft  twice  as  much. 
As  to  Seft^bm,  we  exped  the  Rehtion  of  it  £rom  InteD^genc  and  Impartial. 
Men.  It  cannot  well  be  compared  with  that  of  Zimi^  but  in  Bigneis ;  9dA 
in  this  Cafe,  if  it  have  five  Palms  (as  you  fiv)  that  woukl  be  but  5  ^  Fooc- 
^nnchi  and  fo  it  were  a  Foot  bigger,  whicn  would  make  it  half  as  much. 
greater  in  Surface :  But  as  to  the  Efieds,  feeii^  it  bums  fo  far  o£f^  they 
cannot  be  very  violent..  And  I  have  heard  one  6y,  that  had  feen  it>  that 
it  did  not  fet  Wood  on  Fire  but  after  the  time  of  faying  a  Mfercrt.  You 
may  judge  of  the  Diflfisrence  of  the  Efie6b,  fince  that  of  Lj<m$  gathers  its 
Be^  together  within  the  Space  of  7  or  8  Linesj  and  that  d  SqtMim  muft' 
li:atter  them  in  the  Compafs  of  ;  Inches. 

It  was  difyokd  of  to  the  King  of  Diumarkt 

The  fame  M.  dg  Vtiene  of  Lyom>  hath  made  another  Burning  Concave.. 
It  is  of  3^  Inches  Diameter,  and  melts  all  forts  of  Metals^  and  Inni  itfdf 
oC  the  Thicknefs  of  a  Silver  Crown  in  lefs  than  a  Minute  of  Time,  and 
vitrifies  Brick  in  the  6me  time ;  and  as  for  Wood,  whether  green  or  dry^ 
it  fets  it  oa  Fire  in  1  Mk^nent^  The  Kin^  hath  feen  it>  and  the  Perfix* 
inances  of  it,  with  great  Satisfa<9iioa;  and  his  Majefly  is  likely  to  make  it 
his,  and  theato  beftow  it  on  hh  Rtrfd  Jic^idemj  oi  PUJofophersj  for  making^ 
of  ^rther  Experiments,  with  it*. 

This  kind  of  Concaves  burning  the  mofl  forcibly  of  any  Fire  we  know 
o^i  would  be  of  great  Ufe,  i£  they  could.be  fo  contrived  as  to  have  a  R>> 
cus  of  any  cpnfi(^b]e.Laj(genefs>  to  take  ia  a  good  Qiiantity^of  combufti- 
ble  Matter  at  once.. 

3.  S.  StHnUd  at  jUibiHy  caufeth  to  be  made  a  Buming-Glafs  of  7  Foot 
in  Diameter*  He  pretends  to  make  it  bum.|it  the  Diibnce  of  5^  Pahss^ 
which  is  about  34  Fo«k 
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4«  The  outer  Circk  of  the  Concave  Burning  Speoilum,  which  I  fately  ^  BirriwV 
caus'd  to  be  made  in  Luficcy  is  near  3  Leipfkk^  EDs  in  Diameter^  exceeding  ^ma  »  Ger- 
that  great  one  at  Paris  by  \  of  fuch  an  Ell.    It  is  made  of  a  Cq)per  Plate  ™°^*  ^ 


Con* 


icarce  twice  (o  thick  as  the  Back  of  an  ordinary  Knife,  and  may  therefore  N.  188.  ^  ^^^ 
be  eafily  reaioved  from  Pkce  to  Place,  and  order'd  for  Ufe :  And  the 
Workmanftiip  of  it  may,  by  the  Contrivances  I  have  invented,  be  eafily, 
and  in  litde  ame  perfc^m'd  by  one  Man.  The  Polifh  thereof  is  very  good, 
and  rq)re(ents  by  diftind  R^edions  all  thofe  Appearances  which  arife  from 
the  Concave  Fkure  thereof. 

The  Force  of  this  Speculum  is  incredibk.  For,  j.  A  Piece  of  Wood  put 
into  the  Focus  (which  is  1  EUs  off)  flames  in  a  Moment,  (o  as  a  frefh  Wmd 
can  hardly  put  it  outr  2.  Water  applied  in  an  Earthen  VefTd  prefendy  boik, 
Qy  as  to  bou  aa  £^,-  and  the  Vefld  being  held  there  fbme  time,  the  Water 
evaporates  all  away.  }•  A  Piece  of  Tin  or  Lead  x  Inches  thick,  as  £x)n  a? 
it  is  put  into  the  Focus,  mdts  aws^  m  Drops ;  and!^hekl  there  a  Htde  time  \9 
in  a  perfed  Fluor,  ib  as  in  two  or  three  Minutes  to  be  quite  pierced  through. 
4^  A  Pttte  of  Iron  or  Sted  placed  in  the  Focus  immediately  is  feen  to  be  ^ 

Kd-hot  on  the  Backfide,  and  loon  after  a  Hole  is  burnt  througn :  I  have  made 
three  fuch  Holes  in  a  Plate  in  fix  Minutes  time.  5.^  Copper^  Silver,  »d  the 
like,  applied  to  the  Focus,  mdt  i  which  I  have  tried  with  ieveral  forts  of 
C6in ;.  among  the  refl,^  with  a  Bix^DolUr^  and  the  fame  h;q>pen*d  to  it  as  to  • 
the  aforeiaid  Iron  Plat€  in -five  or  fi:i^  Minutes.  6.  Things  not  apt  to  mek, 
as  Stones,  Brick,  and  the  like^  fbon  become  red^iot  like  Iron.  7.  Skte  at 
firfl  is  r^-hot,  but  in  a  few  Minutes  turns  into  a  £ne  fort  of  black  Glafsi 
of  which/  if  .any  part  be  taken  in  the  Tongs  and  drawn*out^  itrunsinto 
Gla&  Threads.  8»  Tiks,  which  had  fufl^'a  the  mof^  intenfe  Heat  of  Fire, 
in  a  litde.  time  mdt  down  in  a  yeUow  Glais :  As  do,  9.  Pot-Shreads,  not 
only  wcH  burnt  at  firft,  but  much  us'd  in  the  Fire,  into  a  bkckifti  ydk>w 
Gbos..  10.  Pumice-Stone^  (aid  to  be  that  of  Burning  Mountains,  urthis 
Sdar  Fire,  melts  into  a  white  Tran^)areHt  Glafs.  1 1.  A  Piece  of  a  y^ 
ffaong  Crucible  put  into  the  Focus,  ii>  eight-  Minutes,  was  meked  into  a 
Gh^  12.  I  have  feen  Bones  tum'd  into  a  kind  of  opake  Glafi,  and  a 
Clod  of  Earth  imp  a  yellow  or  greenifh  Gkis. 

Thefe  Experiments  were  made  xsiAnffi^^sASeffenAtry  when  the  Sun  has  - 
not  the  fame  Force  as  when  he  is  about  we  Summer  SoUlice.    The  Beams  of 
the  Bill  Moon,  concentred  by.  this  S|)ecidum,  did  not  produce  any  D^ree 
of  Heat,  tho'  the  Light  was  not  a  httle  encreas*d. 

5..Soine  Years  aso.  Dr.  A^4.made  a  Propofal  to  ^tRoijd  Sociuj  oon^  B^  Pr.  Hook^ 
ceming  the  fame  tning.  He  conceives  one  may-be  flaade  of  many  Foot  ^'*  ^*  ^^  "" 
Dianoeter,  for  a  (mall  Price,  bein^  hammer'd  out  of  a  C<^>per  Pkte,  and 
tinned  over  with  a  Mixture  of  Tm,  Lead  and  Tin-Glafi,  which  is  found 
ta  bear  a  very  good  Polifh.  Such  a  Speculum  might  be  of  griat  Ufe  in 
perfeding  the  Art  of  Pafles>  or  fidirious  Jewels,  which  require  the  moft 
iQtenic  D^ree  of  Hear,  .p  brings  them  to  an  ex^  Mixture.  . 

XXm.  A  :-      ^  J 
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CtitiCM^  s^^cmU     XXVIII.  A  Linnen-Cloth,  firft  being  wet  in  fair  Water,  and  then  laid  on 

M^k^FilcHT^Ji   *  Conclave  Cylinder,  as  the  Verge  of  a  Sieve,  Keeler,  or  the  like,  its  ccn- 

sttemptUbjr      tral  Parts  will  defcend  Co  as  to  form  a  very  r^lar  Concave  Superficies.    And 

Gray  ^^^"      a  Thread,  being  firft  wet  in  common  Water,  and  then  fufpended  with  its 

N.  izs,  p,  uu  two  Ends,  or  any  two  Points  nearer  than  their  utmoft  Extent,  fo  as  it  might 

N.is5.  f-  787.  touch  the  Center  of  the  fufpended  Cloth,  and  its  two  oppofite  Points  on 

the  Rinjg,  was  found  to  have  the  fame  Curvature.    Mv  Bufinefs  was  then 

to  examine  the  Figure  of  the  Thread  thus  fufpended,  which  I  did  in  manner 

foUowing.    On  the  fide  of  a  Wall  I  defcribed  ParahMs  of  feveral  Species, 

whofe  Axes  were  perpendicular,  and  Perimeter  horizontal,   to  which  the 

Line  being  applied,  to  as  it  might  touch  the  Vertex,  paft  very  nearly 

through  all  the  intermediate  Points  of  the  Pataboky  much  nearer  than  tKc 

\  Portion  of  a  GrcUy  which  paft  through  the  Extremity  of  the  Perimeter, 

and  Latus  Redum,  would  do. 

From  hence  I  conclude.  That  a  ponderous  and  pliable  Subftance,  being 
fufoended  on  a  Ring  or  hdlow  Cylinder,  fo  as  that  its  central  Parts  may 
delcend,  will  form  itfdf  into  a  Figure  that  is  more  commodious  for  Buming- 
Glaffes  than  the  Spherical,  of  which  they  are  now  made,  b:ing  much  nearer 
their  moft  abfolute  Figure,  the  ParaboU. 

Now  if  there  may  be  a  Way  found  to  give  to  Cloth  or  Leather  a  metalline 
Surface,  or  a  Vamifti  that  may  bear  a  good  Polifti ;  or  if  this  be  found  im- 
pradicable,  perhaps  Plates  ot  Metal  may  be  beat  out  fo  thin,  as  beii^ 
fufpended  on  a  lai^  Ring,  will  by  their  own  Gravity  receive  their  true  Fi- 
gure, one  may  make  Specuhims  of  what  Largenefe  he  pl«ifeth. 

Upon  this  Confideration,  I  devifed  the  fi>Howing  Experiment.  There  was 
taken  a  fuflkient  Quantity  of  Potter's  Clay,  of  which  there  was  fbmied  a 
riain  circular  Plate,  by  hdlp  of  an  Iron  Ring  about  ij  Inches  Diameter. 
This  was  laid  on  a  kffer  Ring,  which  was  fupported  by  four  Feet,  and  it 
immediately  became  a  very  r^lar  Concave  on  its  upper,  and  Convex  on  its 
under  Superficies ;  but  notwithftanding  'twas  fet  to  dry  in  the  Shade,  yet 
tefixe  it  was  dry  enough,  its  central  Parts  extended  fo  as  to  become  aknoft 
plain,  not  without  fome  Defeds ;  if  it  had  continued  in  its  Regidarity,  I 
defigned  to  have  burned  aud  glazed  it  in  a  Potter's  Furnace. 

r*  m^  iU  XXIX.  Take  Quidc-filver,  Marchafite  of  Silver,  each  three  Ounces ; 
%uf  ^if?^'  ^^^  ^^  ^^'  ^^^  ^^  ^°  Ounce  5  thefe  two  firft  throw  on  the  Mar- 
RT&lthwcll.  <^hafite,  and  kftof  an  theQuick-filver;  ftir  them  well  tc^ether;  butthcy 
M.H5-  fi^i.  muft  be  taken  from  the  Fire,  and  be  towards  Cooling  before  die  Quick- 
iilver  be  added ;  kt  your  Gl^  be  well  warmed,  and  pour  in  the  Mixture, 
^tui  rdl  it  fiom  fide  to  fide. 

Note,  This  will  do  alfo  when  CoM,   but  'tis  beft  when  the  Gfafi  is 
heated  and  very  dry. 
Notedfi,  ThatifattheGhfi-Houfeyour  Ballbeof  ydtowGhfi,  then 

all  will  ftiine  like  GokL 

"~   "     ~  XXX.P^fM 
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XXX.    Papers  (oflefs  General  Vfe)  mkted. 


!•  F^R»  Hook^ having  (in  his  Mcrografhi£)  defcribcd  a  new  Engine  for  OpthkCkfif^h 

yj    GrmJmg  OftkkzGUffes  of  voy  greit  Lengths,  M,  A$ixjm^  (in  a  ^ufJLmtii. 
finall  French  Trdi)  objefts  fevcral  Difficulties  to  this  Engine  itfelf :   But  Sit' /.  V^. 


however  he  thinks  it  impradicable  to  make  any  GlafTes  df  above  300  or 
Aoo  Foot  at  moft  (and  fears  that  neither  Matter  nor  Art  will  go  even 
to  &-)  which  will  be  very  far  fiom  fhowing  us  Tlant$  or  Amnu£  in  tl^ 
A^xm ;  and  then  propofes  Remedies  to  fbme  of  the  Inconveniences  of  the 
Turn.  To  all  this.  Dr.  Hook^hstt  replies;  He  anfwers  the  Objeftions, iwi. ^. ^ j. 
and  rejects  the  propofed  E3q)cdients. 

2.  Carlo  jint.  ALmcini  having,  in  his  Occhiak  aS*  Occhioy  defcribed  a  nar-  u^  ^  ndm.. 
ticular  Way  for  roakii^  Convex-GlafTes  upon  a  Plain,  his  Method  is  nere  N^^Sssl. 
tranflated  from  the  Itatian  into  Engbjb.    But  'tis  added.  That  though  the 
Contrivance  be  ingenious,  yet  it  is  conceived  by  skitful  Aftifts,  that  it  wiU^ 
be  very  difficult  to  put  it  into  Practice. 

XXXL    AxoHnts  of  Books  omitted. 

i.X^ Hjjko^MitheJis  Je  Ltmrine^  Olorihts^  ^  IruUy  &c*   jAttk  Fwnc*  N. 79,  ^  j(Mg. 
J^    Maria  Grimaklo,  &  y.  Bononis  itftf 5.  m  ^0. 

2.  Cogkationes  Phjfico^Mtchmkd  de  Natwra  Vifioms.   jfsith.  Jo.  Ott.  SchU'  N.  71.  ^  21^5^ 
^hssfr  Hehetio.  Heidelbei^gae  itfyo.  in  /^o. 

3.  Sjnoffis  Optica,    jimh.  Honorato  Fabri.    Soc.  Jefu.  Lugduni   KStfj.  n.ji.  ^  ^t^. 
m  ^0. 

,   4.  VOcchiale  aU'Occhioy  overo  Dioptrica  Prattica  del  Carb  Ant.  Mancini>  U.41.  p.  9^7. 
09  Bok^na  1660.  in  4/9^ 

4«  USHones  18  ;  Q^ahrigia  in  Scholis  psAUcis  hMta^  in  qstibns  Opiicorum  N.7^.M258. 
Plkemmcn^nn  Genstina  Rationes  invtfiigantttry  &  expmtmtm'j  ah  Ifaaco  BarnDw* 
Lond*  1669.  in  /^o.  ^ 

6.  La  Bioptriifne  Occtddrty  par  U  Pere  Cherubin  d^  Orleans,  Qfticiih    A  N.78.  ^  304^* 
Paris,  i<^7i*  in  Folio. 

7.  Chriftiani  Hugenij  jifhrofiopia  Gm^endimoy  Ttdri  Optici  mobmine  Lth^n,  isi.p.^. 
rata:  or.  The  DeTcription  of  an  Serial  TeUfiope.    H^e,  1^84.  in  4/0. 

8.  A  Treatife  of  Dioptricks.    By  WiU.  MoUneuxy  Efq;  F,  R.  S.  in  N.^o<.^9i^7. 
^0. 

p.   Cat^rica  (fr  Dieptrica^  Elementa.    jistSore  Davide  Cr^orio>  D.  M.  N.^I9.^^I4. 
Oxon^  169^.  in  8w. 
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Chap.  IV. 
ASTRONOMT. 

The  Okfervjiury' ^^  T^HE  Ifland  fPecftj  (^vulgarly  terai'a  the  Scarkt^IfUHd)  fimoite  for 

•/  Tycbo  I        the  Obfervations  of  TjchoBrAhej  that  renowned  Damjb  j^hrmtc* 

JWr*  Coupon  '**^'  ^^^^^  ^'^  Submiffion  to  better  Judgments^  was  none  of  the 

N.  li^.  /.  i^L  fitteft  for  Aftronomical  Obfervations  of  dlibrts,  fuch  as  the  taking  the  cxaft 

Time  of  the  true  Riling  and  Setting  of  Celeftial  fiodies»  together  with  their 

refpedivc  Amplitudes ;  becaufe  the  Ifland  lies  low,  and  is  Land4ock'd  on  aH 

the  Points  of  the  Compafs,  five  three.    BeHdes,  the  fenfible  Land-Horizon 

of  the  Ween  is  extreamly  uneven  and  rug^,  the  North  aiul  Eaftem  Parts 

thereof  beir^  fbmc  rifinc  Hills  in  the  Province  of  Schoneni  and  the  Weftcm 

Part  IS  moftw  overforead  with  Trees  on  the  Ifland  Zedand\  from  the  reroo- 

reft  of  whicn  Coafts  the  Wem  is  not  diftant  above  three  Leagues. 

^  M«  Af.tfm^  11.  M.  Wetghelim  hath  invented  an  Inftrument,  which  he  calls  Jfiro^kmm^ 
jfSwf'w'ci^irc-*  ^  ^^  means  whereof  very  many  Perfons  Ihall  be  able  at  ^ne  and  the  fame 
lilts.  time  to  behokl  one  and  the  fame  Star.    He  hath  alio  invented  an  exceedii^ 

hj.  74  ^  iiif .  great  Gk)be  of  the  WorU,  capaUe  of  lo  Perfons  to  fit  in  it  allat  on€e>  and 
to  behold  the  Motions  of  the  celeftial  Bodies>  &c. 

ACekfisiai^h;     III.  The  Bignefi  of  this  Globe  is  only  of  four  Inches  Diameter.    The 
P.  Ml^mJ"   B^y  of  ^^  Gk)be  of  bumifti'd  Stcd,  where  aH  the  Figures  of  the  Cdn- 
^N.  I  i6.  i.  90{.  fteUations  are  defigned  in  Silver-cobur>  but  the  Stars  themfelves  of  all  M^^ni* 
tudes  are  out  on  m  embois'd  Gokl. 

This  Gkhc  moves  from  Eaft  to  Weft  in  24  Hours;  and  jrou  may  there 
fee  the  Sun  ezadly  rife  and  fet  as  in  the  great  World>  together  with  the  Mooih 
as  aUb  the  Stars  of  the  ConfbUations ;  Ukewife^  how  uie  Sun  of  this  Globe 


comes  to  his  Meridian^  with  an  admirab 


e  R^xilarity,  conform  to  the 


Mobik.  And  you  may  aUb  there  perceive  the  mean  Motions  of  the  Sun  and 
Moon  from  Weft  to  Eaft,  and  all  the  Lunaticms,*  and  by  the  Dmmal  Mo- 
tion  of  the  Moon,  it  fhews  the  Flux  and  RefliDc  of  the  Sea. 

The  Meridian  ferveth  for  a  Needle  to  fhew  the  Hours,  which  are  marked 
*upon  the  Zodiack,  which  the  Sun  marcheth  regularly,  which  hath  two  main 
Rays,  one  whereof  goeth  diredly  Northward,  the  other  Southward.  That 
of  the  North  marks  die  Way  or  D^ree,  which  the  Sun  makedi  from  Weft  to 
Eaft  upon  the  Signs  of  the  Zodiack,  and  upon  a  Circle  of  Silver,  where  the 
3<5o  D^ees  of  the  Circle  are  mark'd.  The  other  Ray  of  the  South,  marks 
upon  another  Ciicle  of  Silver  the  Days  of -the  Month,  where  the  }(J5  Davs 
..are  noted*    The  Circles  of  theXongitude  ^f  the  Stars,  which  fcpaMe  the 

•Sifiiis* 
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Signs,  and  which  come  from  the  Poles  of  the  Zodiack,  are  marfeed  by  Gold- 
,  Wires ;  as  aHb  the  Equator,  the  Tropicks,  and  the  Polar  Circles. 

There  is  but  one  great  Spring,  ^tPtmtcmAiobHci  which  puts  all  the  reft 
m  Motion  :  It  is  wound  up  by  the  ulntartiqtte  Pole,  and  you  may  wind  it  up 
to  the  Right  or  Left  Hand,  without  wronging  any  contrary  Motion  :  And 
by  the  y/rHupte  Pole,  you  may  advance  and  reura  this  Movement,  if  you 
{hould  find  anyJnequdity,  without  altering  at  all  the  great  Spring, 

IV.  I  applied  my  felf  the  laft  Summer  to  the  taking  of  the  Diameters  of  the  j,  Wmy  u  m^^ 
Sun,  Moon,  and  the  other  Pfencts;,  bv  a  Method  which  one  M.  Pkard  and  /«'*  If'^'V^' 
my  felf  have,  eftecmed  bv  us  the  beft  of  all  thofe  that  have  been  praftis'd  tT/i,  w  th^  ' 
hitherto  ;  fince  we  can  take  the  Diameters  tb  Second  Minutes,  being  able  to  ^^f^^j^  **' 
divide  one  Foot  into  14000  or  50000  Parts,  fcarce  failing  as  much  as  in  ohe  j^,  Auzout, 
only  part,  fo  as  we  can  in  a  maimer  be  affured,  not  to  deceive  our  (elves  in  5  M.  *i.  /.  575- 
or  4  Secondsk    I  Ihall  not  now  tell  you  my  Obfervations;  but  I  may  vety  ^^^'  ^^  ^^^^ 
well  affure  you,  that  the  Diameter  of  the  Sun  has  not  been  much  lels  in  his 
Afoget^  than  3 1  min.  37  or  40 fee.  and  certainly  not  le(s  than  3 1  min.  3  5  fee. 
hnd  that  at  prdent  in  his  Perigee  it  paffes  not  3 1  min.  45  fee.  and  may  be  lefs    . 
by  a  Second  or  two :  That  which  is  at  the  prefent  troublefome  is,  that  th^ 
vertical  Diameter,  which  is  the  moft  eafy  to  take,  is  diminifh'd,  even  at  x 

Noon,  by  8  or  9  fee.  becaufe  of  the  Reiradions,  which  are  much  greater 
in  Winter  than  Summer  at  the  fime  Height ;  and  that  the  horizont^  Dia?- 
meter  is  difficult,  becaufe  of  the  fwift  Motion  of  the  Heavens. 

As  for  the  Moon,  I  never  yet  found  her  Diameter  lefs  than  29  min.  44  or  ^ 

45  fee.  and  I  have  not  feen  it  pais  3  5  min.  or  if  it  hath,  it  was  only  by  a 
ftw  Seconds.    But  I  have  not  yet  taken  her  in  all  the  Kinds  of  Situations  of    • 
the  jifogees  and  Perigees  which  happen,  with  the  Conjundions  and  Quadra- 
tures.   I  do  not  mention  all  what  can  be  deduced  from  thence^  I  (haJl  only 
tell  you,  that  1  have  found  a  Way  to  know  the  Paralks:  of  the  Moon,  by  the 
toeans  of  her  Diameter :  vpc**  If  on  a  Day,  when  fhe  is  to  be  in  \i(^Afogee  or 
Perigeej  and  in  the  moft  boreal  Signs,  you  take  her  Diameter  towards  the  Ho- 
rizon, and  then  towards  the  South,  with  her  Altitudes  above  the  Horizon. 
1w  if  the  Obfervation  of  the  Diameters  be  exad,  as  in  thde  Situations  the 
Moon  changes  not  confiderably  her  Diftanee  from  the  Earth  in  <J  or  7  Hours, 
the  Diflference  of  the  Diameters  will  fl\ew  the  Proportion  theje  is  or  her  Di* 
ftance  with  the  Semidiameter  of  the  Earth.    I  do  not  enlarge,  becaufe  that 
as  foon  as  one  hath  this  Idea  the  reft  is  eafy.    The  fame  wouW  yet  be  prafti- 
fed  better  in  the  Places  where  the  Moon  pafles  through  the  Zenith,  than 
here ;  for  the  greater  the  Diffirence  is  of  tne  Heights,  the  greater  is  that  of 
the  Diameters.    I  do  not  note  (for  it  eafily  appears)  that  if  one  were  under 
the  lame  Meridian,  or  the  fame  Aumttth  in  two  very  diftant  Places,  and  took 
at  the  fame  time  the  Diameter  of  the  Moon,  one  would  do  the  fame  thing; 
the*  this  Method  goes  not  to  Precifenefs. 

-trom  what  has  been  faid  may  be  coUefted  the  Reafbn  of  the  Obfervation, 
'which  M.  Hevelitts  made  in  the  laft  Eclipfe  of  the  Sun  (J^h  i.St.N.i S66.) 
^euehing  the  Encrcafe  of  fhe-Moon's  Diameter  about  the  find.  I^m  excee^t^ed  bv  Cr^OOQ  Ic 
Vol.  I.  F  f  .       inj  ^ 
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jng  dad,  that  a  Perfon,  who  prob^ly  knew  not  the  Caufe  of  it,  has  made 
the  Experiment ;  but  it  is  ftrange,  that  until  now  no  Aftronomer  iias  fore-^ 
feeft  that  That  fliould  happen,  nor  given  any  Precepts  for  the  Change  of  the 
Moon's  Diameter  m  the  Ec%fes  of  the  Sun,  according  to  the  Places  where 
they  fhould  happen,  and  according  to  the  Hour  and  Height  the  Moon  ihould 
have :  For  what  happened  in  that  Eclipfe  of  Augmentation,  would  have 
fallen  out  contrarily,  if  it  had  been  in  the  Evening ;  for  the  Moon,  which 
in  that  Eclipfe  that  began  in  the  Morning  was  higner  about  the  End  than  at 
the  Spinning,  was  nearer  us,  and  confequently  was  to  appear  bigger:  But  if 
the  Eclipfe  fliould  happen  in  the  Evening,  ftie  would  be  tower  at  the  End, 
and  therefore  more  diftant  from  us,  and  confequently  appear  lefler*  So  alio 
in  two  different  Places,  whereof  one  fliould  have  the  Eclipfe  in  the  Morning, 
and  the  other  at  Noon,  the  Moon  fliould  appear  bigger  to  him  that  hath  xt 
at  Noon :  And  flie  muft  likewife  appear  to  thofe  who  fliall  have  a  lefler 
Elevation  of  the  Pole  under  the  iame  Meridian,  becaufe  the  Moon  will  be 
nearer  them. 

4»  Account  of        V,  I.  I  fliould  be  looked  upon  as  a  great  Wronger  of  our  Nation,  fliould 
M'i^omul^%^  I  not  let  the  World  know,  that  I  have,  out  of  fpme  fcatter'd  Papers  and  Let- 
Mr,  Richarcl      tcrs  that  formerly  came  to  mv  Hands  of  one  Mr.  Ga/comfc*s^  found  our,  tliat 
]5^^<"l^  4<7     before  our  late  Gvil  Wars  he  had  not  only  devifed  an  Inftrument  of  as  great  a 
May,  An.  U67.  Power  as  M.  ^u^uf\  but  hadaUb  for  fome  Years  made  ufe  of  it ;  not  only 
for  taking  the  Diameters  of  the  Planets,  and  Diftances  upon  Land ;  but  had 
farther  endeavoured,  out  of  its  Precifenefe,  to  gather  many  Certainties  in  the 
Heavens ;  amongft  which  I  fliall  only  mention  one,  viz^  Tin  jvfdmg  tbi- 
Moon's  Difianccy  from  two  Obfervations  of  her  Horizontal  and  Meridional 
Diameters ;  which  I  the  rather  mention,,  becaufe  the  French  Ajhrommer  efteems 
himfelf  the  firft  that  took  any  fuch  Notice,  as  thereby  to  fettle  the  Moon^s 
ParaUax  :  For  our  Country-Man  fiilly  confider'd  it  before,  and  imparted  ic 
to  an  Acquaintance  of  his,  who  thereupon  propoftd  to  him  the  Diflicukies 
that  would  arife  in  the  Calculation  ;  with  Confiderations  upon  the  flrai^ 
Niceties,  neceflary  to  give  him  a  Certainty  of  what  he  defired.    The  very 
Inftrument  he  firft  made  I  have  now  by  me,  and  two  others  more  pcrfeded 
by  him ;  which  doubtlels  he  wouU  have  infinitely  mended,  had  he  not  been 
(lain  unfortunately  in  His  late  Majefty's  Service.  He  had  zTreatifi  of  Ofttcki 
ready  for  the  Prefs ;    but  though  I  have  iifed  my  utmoft  Endeavour  to 
■    retrieve  it,  yet  I  have  in  that  Point  been  totally  unfuccefsful :  But  fome  loofe 
Papers  and  Letters  I  have,  particularly  about  this  Inftrument  for  uking  erf* 
Angles,  which  was  far  from  perfeft.    Neverthelefs,  I  find  it  fo  much  to  ex- 
ceed all  others,  that  I  have  ufed  my  Endeavours  to  make  it  exad,  said  ea- 
fily  tradable ;  which  above  a  Year  fince  I  etfeded  to  my  own  Defirc,  by 
the  Help  of  an  ingenious  and  exad  Watchmaker  r  Since  which  time^  I  have 
not  altogether  negleded  it,  but  employed  it  particularly  in  taking  the  2X- 
fioftces  (as  Occafion  ferved)  of  the  Grcfdm-jovialifisy  towards  a  perttd  fetding 
their  Motion.    I  fhall  only  fay  of  it.  That  it  is  fmall,  not  exceeding  in 
Weight,  nor  much  iii.BigneiB>  an  ordinary  Pocket-Watch,  ejcadly  marking 
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above  40000  Dividons  in  a  Foot,  by  the  help  of  two  Indexes ;  the  one  fliew- 
ing  Hundreds  of  Divifions,  the  other  Divinons  of  the  Hundred  j  every  laft 
Divifion  in  my  fmall  one  containing  ^  of  an  Inch,  and  that  (b  precifely, 
that,  as  I  ufe  it,  there  goes  about  2  ^  Divifions  to  a  Second.  Yet  I  have 
taken  Land- Angles  feveral  times  to  one  Divifion,  tho*  (for  the  Reafon  men- 
tioned by  M.  Au/iHt)  it  be  very  hard  to  come  to  that  Exadnefs  in  the  Hea- 
vens, viz..  the  fwift  Motion  of  the  Pknets.  Yet,  to  remedy  that  Fault,  I 
have  devifed  a  Refl^  in  which  I  find  no  fmall  Advantage,  and  not  a  little  plea- 
fing  thofe  Perfons  who  have  feen  it,  being  fo  eafy  to  be  made,  and  by  the 
Owerver  manag'd  without  the  help  of  another;  which  fecond  Convenience, 
my  yet  namel&  Inftrumcnt  hath  in  great  Perfe^ion,  and  is  by  realbn  of  its 
Smallnefs  and  Shape,  eafily  applicable  to  any  Tclefcope. 

2.  aaaoy  is  a  fmall  oblong  Brafs  Box,  ferving  both  to  contain  the  Skrews  A  j>e[6riHi$» 
and  its  Sockets,  or  Female  Skrews,  and  alfo  to  make  all  the  feveral  moveable  pi.,*HooL 
Parts  of  the  Inftrument  to  move  very  true,  finooth,  and  in  a  fimple  dired  t^lzs,  ^  54*. 
Motion.    To  one  End  hereof  is  skrewed  on  a  round  Plate  of  Brafs  bbbhj  Nov.  An.  1667* 
^bout  5  Inches  over;  the  extream Limb  of  whofe  Outfide  is  divided  into  1 00     jig^  iq<, 
equal  Parts,  and  numbred  by  10,  20,  and  jo,  &c.    Through  the  Middle  of 
this  Plate,  and  the  Middle  of  the  Box  aaa^is  placed  a  very  curioufly  wrought 
Skrew,  of  about  the  Bienefs  of  a  Goofe-Quill,  and  of  the  Length  of  the  Box, 
the  Head  of  which  is,  by  a  fixed  Bang  or  Shoulder  on  the  Infide,  and  a  fmall 
fpringing  Plate  ^^  on  the  Outfide,  fo  adapted  to  the  Plate  that  it  is  not  in  the 
lead  mbjed  to  Ihake.  The  other  End  of  this  Skrew  is  by  another  little  Skrew 
(whofe  finall  Points  fill  the  Center  or  Hole  made  in  the  End  of  the  longer 
Skrew  for  this  purpofc)  rendred  fo  fix'd  and,  fteady  in  the  Box,  that  there 
appears  not  the  leaft  Danger  of  fliaking.    Upon  the  Head  of  this  Skrew, 
without  the  ipringing  Plate,  is  put  on  a  final!  Index  e  r,  and  above  that  a 
Handle  m  i»,  to  turn  the  Skrew  round  as  ofiren  as  there  (hall  be  Occafion,. 
without  at  all  endangering  the  di^lacing  of  the  Index,  it  being  put  on  very 
ftiff  upon  a  cylindrical  Part  of  the  Head,  and  the  Handle  upon  a  Square* 
The  Skrew  hath  that  Third  of  it,  which  is  next  the  Plate,  bigger  than  the 
other  two  Thirds  of  it,  by  at  kaft  as  much  as  the  Depth  of  the  finall  Skrew 
made  on  it :  The  Thread  of  the  Skrew  of  the  bigger  Third  is  as  fmaU  again, 
as  that  of  the  Skrew  of  the  other  two  Thirds.    To  the  groffer  Skrew  is 
adapted  a  Socket/,  fiifbied  to  a  long  Bar  or  Bolter*  upon  which  is  fafl^ 
ned  the  moveable  Sight  th  fo  that  every  Turn  of  the  Skrew  promotes  the 
Sicht  hy  either  a  Thread  nearer,  or  a  Thread  farther  off  from  the  fix'd  Sight  u 
Tne  Bar^^  is  made  exaftly  equal,  and  fitted  into  two  finall  Staples  k.k> 
which  wiB  not  admit  of  any  ihaking.    There  are  60  of  thefe  Threads,  and 
anfwerable  thereto  are  made  60  Divifions  on  the  Edge  of  the  Bolt  or  JR.U- 
ler  ^^,  and  a  fmall  Index  /  fix'd  to  the  Box  aauoy  denotes  how  many 
Th^Ss  the  Edges  of  the  two  Sights  h  and  i  are  diftant;  and  the  Index  e  r, 
fliews  on  the  circular  Plate  what  part  of  a  Revolution  there  is  more ;  every 
Revolution,  as  was  faid  before,  being  divided  into  100  Parts.    At  the  fame 
time  that  the  moveable  Sight  h  is  moved  forwards  or  backwards,  one  or  more    f^,  los^ 
Threads  of  the  courfer  Sfcrew^  is  the  Plate  pp,  by  the  means  of  the  Socket^r,    ^  \^OOqIc 
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to  which  it  is  skrewedy  moved  forward  or  backward^  one  or  more  Threack 
of  the  finer  Skrew  :  Sp  that  thi$.Pbte  being  fix'd  to  the  Telcfcope  by  the 
Skrews  rr^  fo  as  the  midc^  betwixt  the  Sights  may  lie  in  the  Axis  of  the 
Glafs,  however  the  Skrew  be  tiimedi  the  midft  betwixt  the  Sights  will  aV 
ways  be  in  the  Axis^  and  the  Sights  will  equally  either  open  from  it,  or  ihut 
towards  it. 

Til.  107.  It  is  conceived  by  lome  ingenious  Men,  that  it  will  be  more  convenient, 

inftead  of  the  Edges  of  the  two  Sights  h  and  /,  to  empby  two  Sights  r 
^d  f,  fitted  with  the  Hairs  t  and  v,  fo  that  they  may  be  cwivenicntly  ufcd 
in  the  place  of  the  folid  Edges  of  the  Sights  h  and  /. 

Fii.  108.  The  Inftrument  is  thus  applied  to  the  Tdefcope.    The  Tube  A  D  is  di- 

vided into  three  Lengths,  of  which  (as  in  ordinary  ones)  B  C  is  to  leng- 
then or  contrad,  as  the  Objed  requires  ^  But  A  B  is  here  added,  tliat  at  A 
you  may  put  fuch  Eye-GIaflfo  as  ftiall.be  thought  moft  convenient,  and  to 
let  them  ftilj  at  the  Diftance  moft  proper  (torn  the  Indexes  or  Pointers, 
which  here  are  fuppofed  to  be  at  B>  which  Length  alters  alfo  in  refoed  of 
divers  Perfons  Eyes.  E  is  a  Skrew,  by  which  die  great  Tube  can  be  fix'd 
fo,  as  by  the  help  of  th^F^ures  any  (mailer  part  ofit  can  immediardy  be 
found,  meafuring  only,  or  knowing  the  Divifions  on  B  C,  the  Diftance 

1^.  109.       of  the  Objed-Glafe  irom  the  Pointers.    F  is  the  ai^ular  Piece  of  Wood, 

that  lies  on  the  upper  Skrew  of  the  Reft. 
3W.  f.  <w.  This  Reft  (by  Dr.  H$ol(s  Suggeftion^  may  be  rendred  more  convenient, 
if,  inftwd  of  placing  the  Skrew  Horizontal,  it  be  fo  contrived,  that  it 
may  be  laid  parallel  to  the  Equinodia]>.  or  to  the  Diurnal  Motion  of  the 
Earth  y  for,  by  that  Means,  the  fame  Thing  may  be  performed  by  the 
fingle  Motion  of  one  Skrew,  which  in  the  other  Way  cannot  be  done 
but  by  the  turning  of  both  Skrews ;  as  will  eafily  appear  to  thofe  that 
fhall  confider  it. 

MftwM^s  f  3.  I  have  by  me  two  or  three  feveral  Ways  of  Meafuring  the  Diame- 
M?{*X*^fIrt^  ters  of  the  Planets,  whether  Horizontal,  Perpendicular,  or  Inclined,  to  the 
mmta[*hy  **  ExaSnefi  of  a  Second,  by  the  help  of  a  Telefcope  ;  as  alfo  of  taking 
^r.  Hook.  the  Pofition  and  Difhnce  of  the  fmall  fix'd  Stars  one  from  another,  or 
May!  /&.^^<^7  fro"^  ^°y  ^f  ^^  ^^5  bright  Planets,  if  the  Diftance  be  not  above  two  or 
three  Degrees. 

Tu^M  rf  the  4*  Micrometro  &  Tubo  Pedum  14,  Planetarum  fi^uenter  Diametros  & 
M^^nSk^  ^  ^  ^*^^  Diflantias,  ad  fecundos  fere  Scrupulos,  quod  vix  inexpertus  credes» 
K  96.  t.  6^99.'  dimenfus  fum. 

jpUia  SimUs  rr  VI.  I.  Pluribus  Ai^umentis  evinci  poteft,  Tjcha9$em  fkpe  cum  in  Lods, 
'"'**'i/i  ft  A  ^^  Latitudinibus,  Fixis  quibufdam  aflignatis,  •  duos  trewe  &  interdum 
N^s^M  "9'  quatuor  aut  quinque  totos  Scrupulos  a  vero  aberraffe.  Fixarum  quidem  RefB- 
N.  9^/.^ioa  tutionemfufcepifIeCeleberrimimi3^0><^^^^^^^^<^^^!^ 

doqctidem  I^iaddiis  Vitrorum  Cadis  &rtur  ipfum  uti,  dubium  an  multum  ab 
ipfb  Emendatiores  Locos  habituri  fimus  quam  reliquit  Tjcbo^  nUi  ubi  vaUc 
hallucinatus  eft.  Digfced  by  v^i^^  p^^ 
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2.  Pcrcipio  Veftratcs  non  omnes  mihi  adftipulari  in  ifto  Dioptrarum  Nego-  p/-w  Sij^ts  /rt- 
ODj  de  quibus  in  Machine  mcx  Coeleftis  Orgmogr^ia  tradavi.    Verum  fc/^^;,fc .  ^^'" 
criamfi  Of.  Hookins  &  CL  Flan^eedim,  aliique  plane  aliter  fenriant,  experiemia  m!  HeveliuN-. 
tamen  quotidiana  me  edocuit,  atque  etiamnum  docet,  rem  longe  aliter  fe  ha-  ^-  ^^j:  ^  ^^' 
here  in  Magnis  illis  Oi^is,  Qiiadrantibus  fcil.  Sextantibus  &  Oftantibus,    ^^* 
imprimis  Quadrantibusj^imuthalibus,  aliifque  Quadrantibus  Regulis  conftru- 
dis»  quae  nenipe  adeo  procliviter  commoveri  &  inverti  (dum  examinantur 
Dioptre  Telefoopicae)  imo  nullo  modo  pofTunt,  ut  quidem  Inftrumcnta  ilia 
trium  quatuorve  Pedum  Perpendiculo  conftrufta.    Res  cumprimis  in  eo  con- 
fifHt,  quod  nullam  pkne  Oofervationem  fufcipere  poffint  fuis  Dioptris  Tele* 
fcopicLs  nifi  prius  aenuo  eas  Examinenr,  &  Redificent  j  in  quo  tamen  Ex- 
amme  varia  via  idque  jugiter,  utut  ftudiofiffime  illud  fufcipias,  hallucinari 
datur.     Ad  h«c,  in  QuacCantibus  Azimuthalibus,  Odantibus  &  Sextantibus,  . 
qua  ratione  Examen  illud  omni  tempore,  commode,  &  fine  magno  Temporis 
Difpendio  inftitui  poflit,  profedo  nondum  capio. 

Video  etiam  aliquos  (inter  quos  Cf*  FlamfteeMm  invcnitur)  tulifle  jam  de 
noftris  Obfervationibus,  qualibus  qualibus,  judicium,  priulquam  alias  viderunt,  . 
examinarunt,  vel  quicquam  de  iis  cognoverunt.     Nolo  quidem  vanus  efle 
rerum  mearum  Jafiator,  nee  unquam  imaginatus  mihi  fui,  me  in  omni  ifto 
N^otio,  Reftitutionis  fcil.  -  Fjxanim  rem  acu  omnino  tetigifle^  aut  tangere 
pro  mea  tenuitate  pofle :  Sed  hoc  mihi  penitus  imaginor,  fi  quidem  totum  il-  - 
lud  N^otium  fulcepiflem  Dioptris  Telefcopicis,  mihi  non  folum  plurimos 
Annos  Examinibus  terendos,  fed  &  Ipe,  fine  dubio,  varia  via  (qua  de  re  hie  ■ 
non  eft  difFerendi  locus)   cadendum  fuiife.     Exinde  gratubr  mihi,  me  ad 
fententiam  illam  necdum  tranfiifle,  meaque  me  Metnodo  omnia  perfecifle 
quicquid  praeftitum  Dei  Beneficio  fuerit.    Quando  vero  Obfervationes  ha- 
bebimus  20  &  jo  Annorum  fpatio  continuatas  utrinque,  nimirum  turn  qua? 
Dbptris  Telefcopicis,  tum  quae  folummodo  noftris  de  Coeb  depromptx  hie- 
rint,  res  omnino  clarior  futura  eft.    Interea  fuo  quilibet  Ingenio  fruatur^  . 
remque  fla  ratione  pro  Libitu,  tentet. 

VII.  I.  It  is  well  known  that  the  mean  apparent  M^nitudeof  the  Moon  rv  Cei^ui 
is  30  min.  50  fee.  we  will  take  it  Ntmiero  Ratundo.  to  be  5  a  min.  at  a  Full  ^^^^J  ^jf'^** 
Moon  in  the  midft  of  Winter,  and  when  ihe's  in  the  Mcridinn,  and  ac-her  „i^  th9iilrix.»n  . 
greateft  Northern  Latitude,  and  confequently  the  utmoft  that  fhe  can  be  ele-  ^Y"  Z^"  ^'^^^'' 
vated  in  our  Horizon :  *Tis  as  w^sll  known  alfo,  that  when  ftie  is  in  this  Po-  E^Led  by 
fture,  being  kx)ked  upon  by  the  naked  Eye,  ftie  appears  (that  we  may  ac-  ^''-  ^^^^  ^^    • 
commodate  all  to  fenCble  Meafures)  to  be  M^nUukims  Pedalu^  about  a  Foot  n.^^8^.  p,  314. 
Itfoad.     But  the  fame  Moon  being  looked  upon  juft  as  ihe  rifes,  fhe  appears  Apr.  Au.  issy*  - 
to  be  three  or  four  Foot  broad,  and  yet  if  with  an  Inftrument  5ve  take  her 
Diameter,  both  in  one  Pefture  and  the  other,  we  fhall  find  that  .ftill  (lie  ihall 
be  but  50-  min.    That  this  Matter  of  Fad  is  true,  befides  -the  Authority  of 
many  Authors,  I  can  aflert  that  I  have  accurately  iried it  my.felf,  anAl  have 
fo  found  it.     One  of  the  way^  I  proceeded  was  thus :  I  took  a  very  good 
Tdefcope  of  about  6  Foot  k>ng,  in  the  inward  Focus  of  whofe  Eye-Glafi  I 
apply  *d  a  very  fine  Lattice  made  of  thefinele  Hairs  of  a  Man's  Head ;  then      ^<-^  i 
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looking  wkK  this  at  the  Moon,  when  (he  was  juft  rifcn,  and  looked  cxtraoi^ 
dinary  big,  I  obfcrvcd  what  Number  of  the  Squares  of  the  Lattice  were  oo 
cupied  by  her  Body ;  and  then  obfcrving  her  again,  when  more  devated  and 
free  from  all  extravacant  Greatnefs,  I  ftill  found  the  fame  Square  of  the 
Lattice  poffefled  by  ner.  This  Way  is  equivalent  to  that  now  more  ufed^ 
of  taking  her  Diameter  by  Mr.  TownUfs  Micrometers ;  but  I  have  alio 
tried  and  found  the  fame  thing  by  an  accurate  Sextant,  taking  the  Diftancs 
of  the  Moon's  oppofite  Limbs. 

The  cdAratcd  Des  Cartes  attributes  this  Appearance  rather  to  a  deceived 

Judgment,  than  to  any  natural  Aflfedion  of  the  Organ  or  Medium  of  Senfe : 
•or  the  Moon  (6ys  he)  being  nigh  the  Horizon,  we  have  a  better  Oppor- 
tunity and  Advants^  of  making  an  Eftimate  of  her,  by  comparing  her  with 
the  various  Objefts  that  incur  the  Sight,  in  its  Way  towards  her ;  fo  that 
tho*  we  imagine  (he  looks  bigger,  yet  *tis  a  meer  Deceit  i  for  we  only  think 
fo,  becaufe  (he  feems  nigher  the  Tops  of  Trees,  or  Chimneys,  or  Houfes,  or 
a  Space  of  Ground,  to  which  we  can  compare  her,  and  eftimate  her  there- 
by ;  but  when  we  bring  her  to  the  Teft  of  an  Inftrument,  that  cannot  be 
deluded  or  impofed  upon  by  thefe  Appearances,  then  we  find  our  Eftimare 
-wrong,  and  our  Senfes  deceived.  Thele  Thoughts,  methinks,  are  much  be- 
'low  the  accuftomed  Accuracy  of  the  noble  Des  Canes i  for  certainly  if  it  be 
fo,  I  may  at  any  time  increafe  the  apparent  Bignefs  of  the  Moon,  tho'  in  the 
Meridian  i  for  it  would  be  only  by  getting^ehind  a  Clufter  of  Chimneys^ 
a  Ridge  of  a  Hill,  or  the  Tops  ot  Houfes,  and  comparing  her  to  them  in 
that  Pofture,  as  well  as  in  the  Horizon  ;  befidcs,  if  the  Moon  be  looked  at 
juft  as  ftie  is  rifing  from  an  Horizon  determined  by  a  fmooth  Sea,  and  which 
has  no  more  Variety  of  Objeds  to  compare  her  to,  than  the  pure  Air,  yet  (he 
wiH  feem  big,  as  it  look'd  at  over  the  rugged  Top  of  an  uneven  Town,  or 
rocky  Country.  Moreover,  all  Variety  of  adjoyning  Objefts  mav  be  ta- 
ken off,  by  looking  through  an  empty  Tube,  and  yet  the  deluded  Imagi- 
nation is  not  at  all  helped  thereby. 
1%.  iia  '^^^  ftmous  Thomas  Hohhs  gives  this  Solution.     Let  the  Point  G  be  Ac 

Center  of  the  Earth,  and  F  the  Eye  on  the  Surftce  of  the  Earth;  on  the 
feme  Center  G  let  there  be  ftruck  the  two  Arches  E  H,  determining  the 
'Atmbfphere,  and  A  D  to  reprefent  that  blue  Surface  in  which  we  imagine 
the  Fixed  Stars,  and  let  F  D  be  the  Horizon:  Divide  the  Arch  A  D  into 
three  equal  Parts  by  the  Lines  BF,  C  F;  it  is  manifeft  that  the  Angle  AF  B 
is  greater  than  the  Angle  B  F  C,  and  this  again  is  grearer  than  the  Angle  CFD. 
^^ercfore  (fays  he)  to  make  the  Angle  CFD  equal  to  the  Angle  C  F  B, 
the  Arch  C  D  muft  be  greater  than  the  Arch  C  B ;  and  confequentfy ,  diat  the 
Moon  may  in  the  Horizon  appear  under  the  fame  Angle,  as  when  elevated* 
Ihe  muft  cover  a  greater  Arcn,  and  therefore  feem  greater ;  that  is,  the 
Moon  in  the  Meri^an  appearing  imder  the  Angle  B  F  C,  that  ftie  may  ap- 
pear under  an  equal  Ang e  in  the  Horizon,  as  foppofe  CFD,  'tis  neceflary 
that  the  Arch  C  D  ftiould  be  greater  than  C  B  5  and  confequently,  tho'  flic 
appear  to  fubtend  a  greater  Aroi  when  in  the  Horizon  than  when  elevated, 
yet  flie  appears  un£r  the  £une  Angle  j   and  all  this  without  Refra&ion,  j 
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The  Geometry  of  this  Figure  is  moft  certainly  true  and  demonftrable.  At 
this  I  quarrel  not ;  but  it  makes  no  more  in  our  prefent  DiflSculty  than  if 
nothing  had  been  (aid  :  For  he  has  made  the  Circle  G  F,  reprefenting  the 
Earth,  very  large  in  Proportion  to  the  Circle  A  D;  and  then  mdeed  tricing 
the  Point  F  in  the  Earth's  Surface,  and  by  lines  fixMn  thence  dividing  the 
Angle  A  F  D  into  whatever  equal  Parts,  the  intercepted  Arches  A  B,  B  C> 
C  D,  (hall  be  unequal.  But  if  he  had  confidered,  that  the  Earth  is,  as  it 
were,  a  Point  in  relpeft  of  the  Sphere  of  the  fixed  Stars,  nay  the  very  annual 
Orbit  of  the  Earth  is  almoft  imperceptible,  he  would  have  found  that  the 
Lines  F  B,  F  C,  F  D,  muft  be  all  conceived  as  drawn  from  the  Point  G,  and 
then  equal  Angles  will  intercept  equal  Arches,  and  equal  Arches  equal  An- 
gles :  And  fo  it  happens  (at  leaft  beyond  the  Poflibility  of  the  Difcovery  of - 
Senfe)  to  the  Eye  on  the  Sui-face  of  the  Earth ;  fo  that  his  drawing  his 
Lines  fo  far  from  G  as  F  is,  and  to  another  concentrick  Circle  fo  nigh  as 
A  D,  deceived  him  in  this  Point. 

The  famous  Gajfcndus  has  written  four  large  Epifiks  on  this  Subjed,  the 
Subftance  of  all  which  is.  That  the  Moon  being  nigh  the  Horizon,  and  look- 
ed at  through  a  more  foggy  Air,  cafts  a  weaker  Light,  and  confequently  for- 
ces not  the  Eye  fo  much  as  when  brighter;  and  therefore  the  Pupil  doss  more 
enlarge  itfelf,  thereby  tranfinitting  a  larger  Projeftion  on  the  Retina.    In  • 
thb  Opinion  I  find  he  is  not  alone;  for  this  Difquifition  being  lately  revived 
by  ^FrenchAhbe^  he  therein  follows  the  Sentiment  ofGaffmdHSy  with  this  Ad- 
dition, That  this  contraSing  and  enlargine  of  the  Pupil  caufech  a  diflFerent 
Shape  in  the  Eye  ;  an  open  Pupil  making  the  Cryftalline  flatter,  and  the  Eye 
longer,  and  the  narrower  Pupil  (hortening  the  Eye,  and  miking  the  Cryftal- 
line more  convex :  The  firft  attends  our  looking  at  Objeds  which  are  remote, 
or  which  wc  think  fo ;  th^  latter  accompanies  the  viewing  Objcfl;  nigh  at 
hand.    Likewife  an  open  Pupil  and  flat  Cryftaline  attends  Objefts  of  a  m^re 
fedate  Light,  whilft  Objeds  of  more  forciWe  Rays  require  a  greater  Convexity 
and  narrower  Pupil.    From  thefe  Pofitions,  the  A'jhe  endeavoured  to  give  an 
Account  of  our  Plxenomenon^  as  follows :  When  the  M^oa  is  nigh  the  Ho- 
rizon, by  Compariibn  with  interpofed  Objeds,  we  are  apt  to  imagine  her 
much  fiirther  from  us  than  when  more  elevated ;  and  thereifbre  (fays  he)  we 
order  our  Eyes  as  for  viewing  an  Objeft  farther  from  us ;  that  is,  we  fome- 
thing  enlarge  the  Pupil,  and  thereby  make  the  Cryftalline  more  flat :  more* 
over>  the  Duskinefs  of  the  Moon  in  that  Pofture  does  not  fo  muclr  ftrain  v 
die  Sight ;  and  confequently  the  Pupil  will  be  more  lai^e,  and  the  Cryftal- 
line mcwe  flat.    Hence  a  larger  Image  ftiall  be  projedred  on  the  Fund  of  the 
Eye,  and  therefore  the  Moon  ftiall  appear  larger.    And  this  Difpoficion  of  tlie 
Eye  that  magnifies  her,  magnifies  alio  the  Divifions  of  our  foremention'd  Lat- 
tice, and  confequently  ftie  by  her  Body  ftiall  polTefs  no  more  of  the  Divifions 
than  when  flie  feems  IdS.  Thefe  two  foremention'd  Accidents,  vho.  The  Moon's 
ini^nary  Diftance  and  Duskiftinefs,  gradually  vaniftiing  as  ftie  rifes,  a  diffe- 
rent Species  is  hereby  introduced  in  the  Eye,  and  confequendy  ftie  feems  gra- 
dually kfc  and  lefs,  till  again  ftie  approaches  nigh  the  Horizon.    Thefe  two   * 
Opinions  of  GajfemUs  and  rhtjlbbe  being  fo  near  a-kin,  I  ftiall  confider^h^  -*^  GoOqIc 
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both  (Dgether ;  and  firft  I  aflert,  That  a  wider  or  narrower  Aperture  of  the 
Pupil  inaeafes  not,  neither  diminiflies  the  Proje(^ion  on  the  Retina.  I  know» 
HomratHS  Faber  in  his  Synods  Optka  endeavours  to  prove  the  clear  contrary  ro 
Tti.  in.       this  my  AfTertion, and  that  after  this  manner.    A B  is  an  Objed, E F  the  grea- 
ter Aperture  of  the  Pupil,  admitting  the  Ptojeftion  KI  on  the  Retina,  where- 
as the  leffer  Aperture  C  E>,  admits  only  the  Projeftion  G  H ;  but  G  H  is  lefs 
than^  K  I,  wherefore  a  IclTcr  Aperture  diniiniihes  the  P/ojedion.    I  admire 
that  any  Man  that  undertook  (as  Honoratus  Fahcr)  to  write  of  Ofticks  more 
Accurately  than  all  that  went  bdfbre  him,  ftiould  be  gtiilty  of  (o  very  grofs  an 
Errour'5  Qnd  I  do  more  admire,  that  the  celebrated  G^fendkSj  and  with  him 
the  noble  Heveliusj  fhouJd*  be  of  the  fame  Opinion :  Fbr  tW  the  aforefiid 
Demonftration  hold  moft-  certaitdy  true  In  dmA  Projedions,  as  in  a  dark 
Room  with  a  plain  Hole  j,yet  it  will  not  hold  in  Projeftions  made  by  Re- 
fraftion,  as  it  is  in  thofe  on  the 'Retina  in  the  Eye,  by  means  of  the  Cryftal- 
F^.  HI.     '  line,  and  other  Coats  and  Humours  of  the  Eye.     For  let  A  B  be  a  remote 
Objed,  and  E  F  the  Cryftrfline  at  its  lai^  Aperture,  projeftiiig  the  Image 
I  M  on  the Retiiw.  ^Let  theH'  Cl3  be  the  leflTer  Aperture  of  the  Pupil  before 
the  Cryftalline :  I  fay,  the  Image  I  M  fhall'  bfe  p'rojeded  as  large  as  before  ; 
for  the  Cone  of  Rays  E  A  F  confifts  partly  of  the  Cone  of  Rays  CAD, 
therefore  where  the  former  E  A  E  is  projeded,  the  latter  C  A  D,  as  being  a 
part  of  the  former,  fhall  be  pfdjeded^alfo.    So  that  no  more  is  eflFefted  by 
tliis  narrow  Aperture,  hut  that  the  Sides  of  the  radiating  Cones  are  inter- 
cepted, and  confequently  thie  Poiht  I  (hall  be  aflfeded  with  lefs  Light,  but  it 
Ihall  ftill  be  in  the  fame  Place  :  What  is  faid'of  that  Cone  and  that  Point, 
may  be  faid  of  all  other  Cones  and  other  Points  of  the  Objeft.    From  hence 
appears,  Firft,  The  Invalidity  of  the  Account  given  of  the  Moon's  Appear- 
ance by  Gaffcndm  fix)m  this  Reafon.    Secondly,  The  Reafon  appears  why  a 
Tekfcope's  leffer  or  greater' Aperturej  makes  no  Difference  in  the  Angle  ic 
receives:  For  imagine  E*F  to  be  an  Objeft-Glafs  of  a  Telefcope,  and  *d$ 
-plain.    Unrdfyj  'Tis  evident  why 'a  greater  or  lefs  Aperture  on  a  Telefcope 
iTiould  make  the  Objefts  appear  lighter  or  darker,  for  thereby  more  or  Ids 
Rays  are  admitted  to  detwinine  on  the  Projedion  of  each  Point.    But  all  this 
by  the  By  :  And  this  is  fuffieient  for  a  Confutation  of  Gaffendus  and  Faher. 
But  our  torementioned  -jihbe  (u^tzMs  to  a  greater  or  leffer  Aperture  of  the 
Pupil,  as  a  neceffary  Confequent,  a  greater  and  leffer  Convexity  of  the  Cry»- 
flalline,  as  alfb  a  Lengthening  and  Shortening  the  Tube  of  the  Eye.   And  this 
•I  mufl  cohfefs  would  do  fbmething,  if  we  find  it  true  in  our  Cafe;  and  this 
let  us  try.    Ftrfl,  (6ys  he)  The  Duskifhnefs  of  the  Moon  nigh  the  Horizon 
admits  tne  Pupil  to  enlarge  itfcif,  the  Cryfblline  to  flatten,  and  the  Eye  to 
lengthen :  But  what  if  we  change  our  Objeft,  and  inflead  of  the  Moon  take 
the  Diflancc  between  fome  of  the  Fix'd  Stars  (as  fuppofe  thofe  of  CWw's 
'  Ghrdle)  we  fhall  find  the  fame  Ph^tnomemn  in  them,  and  yet  I  hope  neither 
he  nor  Gajfendm  will  affert,  that  they  at  one  time  flrain  the  Eye  more  than  at 
another,  or  that  at  any  time  their  Fulgur  flrains  the  Eye  at  all ;  if  he  do,  let 
^him  take  Stars  of  the  leffer  Magnitudes,  nay  even  thofe  that  can  but  juft 
^te  perceiv'd,  and  then  he  will  be  convinc'ds  Or  let  him  confider  whether  this  i  ^ 
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will  hold  in  looking  at  the  Sun  through  very  dark  Glafles,  which  render  the 
Sight  thereof  as  inoflFenfive  to  the  Eye,  as  that  of  a  Green  Field ;  but  perhaps 
he  will  then  fay,  that  this  other  Reaibn  holds,  which  is,  Secondhy  That  tne 
greater  imaginary  Diftance  at  which  we  think  the  Moon  near  the  Horizon, 
than  when  more  elevated,  makes  us.  contemplate  her  as  if  really  Ihc  was  fo, 
viz^  with  anaple  Pupils,  j&c.  But  this  I  have  fufficiently  overthrown  in  mv 
Remarks  againft  Des  Cartes:  Therefore  I  pafi  it  over,  only  fubjoyning,  that  if 
there  were  any  thing  in  this  Sumiife,  methinks  the  horizontal  Moon  fhouU 
be  faniied  nigner  to  us  than  farther  from  us ;  for  if  we  are  for  trying  natural 
Thoughts,  let  us  take  Children  to  determine  the  Matter,  who  are  apt  to 
think,  that  coukl  they  go  to  the  Edge  of  that  Space  that  bounds  their  Sight, 
they  fhould  be  able  ^as  they  call  ir^  to  touch  the  Sky ;  and  confequently  the 
Moon  feems  then  rather  nigher  to  us  than  farther  from  us. 

After  I  had  writ  thus  far,  I  accidentally  cafl  my  Eye  upon  Rkdolt^s  Trea- 
tife  of  RefraEtioHy  at  the  End  of  his  Second  Volume  o(.Alm^eJiy  Uh.  i  o.  Se£t.  6» 
Cap.  1.  Quefi.  15.  wherein  he  fpeaksof  our  prefent  Difhculty  ;  but  to  my 
Wonder  I  find  him  aflfert.  That  he  and  Father  GrimaUU  had  often  taken  the 
horizontal  Sun  and  Moon's  Diameters  by  a  Sextant,  when  to  the  naked  Eye 
they  appeared  very  large  (Grmuddus  direfting  his  Sight  to  the  left  Edge,  and 
RkdoUu  to  the  right^  and  that  even  by  the  Inftrument  they  always  found  the 
Diameters  greater  than  when  more  elevated,  the  Sun  often  fubtending  an  An- 
gle of  almoft  a  Degree,  and  frequently  45  Minutes,  the  Moon  alfb  j  8  or  40 
Minutes.  This  is  downright  contrary  to  the  Matter  of  Fad  which  I  have 
before  alledged,  and  direAIy  repugnant  to  the  Matter  of  Fad  alTerted  by  the 
forementioned  French  ^be:  Whether  of  us  be  in  the  right,  I  leave  to  accurate 
Experiment  to  determine,  and  fubmit  the  Whole  to  the  Decifion  of  the  illu- 
ftrious  Rajal  Society.  Only  give  me  leave  to  add  one  Word  againfl  Riccioliy 
for  had  his  Experiments  been  accurately  profecuted,  he  fhould  have  tried 
them  when  the  horizontal  Moon  had  kx)K*d  ten  times  more  lai^  in  Dia- 
meter than  ordinary  J  and  then  if  it  be  true,  that  even  by  an  Infbument 
ihe  will  be  found  proportionally  broader  than  reaDy  fhe  fhould,  fubtend  an 
Angle  of  500  Min,  or  5  Deg.  for  very  often  I  nave  feen  the  Moon  when 
fhe  appeared  ten  times  broader  than  ordinary,  which  the  fmall  Addition  of 
8  (M'  10  Min.  to  her  ufual  Diameter  will  never  caufe. 

2.  I  difcourfed  of  this  Appearance  near  40  Years  ago  with  Mr.  Fofter^  then  Hwi  HdmrniMm 
Prafifor  of  jifirmmji  in  GreJham<:o\k^ty  who  did  then  affure  me  ("from  his  %f^^^xijj^  ^ 
own  Obfervarion  I  fuppofe^  that  the  apparent  Magnitude  taken  by  Inftru-  ibU.  p.  31  j! 
ments  ("however  the  Fancy  may  apprehend  it^  is  not  greater  at  tne  Hori- 
zon than  when  higher.    Mr.  G^well  afiirms  the  fame  thing  ,•  and  I  do  not 
doubt  but  the  thing  is  fb :  For  though  Refradion  near  the  Horizon  alters 
the  Altitude  of  the  thing  feen ;  yet  it  cannot  alter  the  Azimuth  at  all.    For 
fince  this  equally  refpe6b  all  Points  of  the  Horizon ;  let  the  Refradion  be 
what  it  will,  the  whole  Horizon  can  be  but  a  Circle :  So  that  there  is  no 
room  for  the  Breadth  of  a  thing  ('as  to  the  Angle  at  the  Eye^  to  be  made 
greater,  whatever  its  Tallnefs  may  ('the  Refradion  not  equally  aflfeding  all 
Pans  in  the  Circles  of  Altitude^.    Nor  is  there  any  Reafon,  wny  this  fhould        GoOqIc 
VoL  !•  G  g  ratlier      ^  o 
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rather  thruft  the  other,  than  that  the  other  thruft  this,  out  dF  Wacc.  Where- 
as, in  the  Altitude,  it  is  otherwife :  For  while  what  is  near  the  Horizon  is 
enlarged,  that  which  is  further  off  is  thereby  contrafted ;  which  as  to  the 
Azimuth,  or  Horizontal  Pofition,  cannot  be. 

Suppofing  then  that  the  Sun's  apparent  Horizontal  Diameter,  taken  by 
Inftrument,  is  the  &ne  near  the  Horizon,  as  in  a  higher  Pofition,  I  take  its 
imaginary  Greatnefs,  which  is  i^fied  near  the  Horizon,  to  be  CHoIy  a  De* 
ception  of  the  Eye^  or  rather  the  Imagination  from  the  Eye* 

For  fure  it  is,  that  the  Imagination  doth  not  eftimate  the  Greatnefi  of  the 
Objeft  feen,  only  by  the  Angle  which  it  makes  at  the  Eye ;  but,  by  this 
compared  with  tne  fuppofed  Diftance*  True  it  is,  that  Querisfaribm^  wc 
judge  that  to  be  the  greater  Objed,  which  makes  at  the  Eye  the  greater 
Angle ;  but  not  fb,  if  apprehended  at  dif&rent  DiAances. 

For  if  through  a  Cafement  (or  leffer  Aperture)  we  fee  a  Houfe  at  loo 
Yards  Diftance;  this  Houfe  (though  feen  under  a  lefi  Angle)  doth  not  xo 
us  feem  kfs  than  the  Cafement  through  which  we  fee  it,  (or  this  greater 
than  that,  becaule  it  makes  at  the  Eye  the  greater  An^  :)  But  the  Ima- 
gination makes  a  comparative  Eftinfute  ftom  the  Angle  and  Diflance  jooidy 
confider'd. 

So  that  of  two  things  feen  under  the  fime  or  equal  Angles^  if  to  one  of 
them  there  be  ought  which  gives  the  Apprehenfion  of  a  greater  Diftance,  that 
to  the  Imagination  will  appear  greater.  Now,  fure  it  is,  that  one  great  Ad- 
vantage for  eftinfiting  the  Diftance  of  a  thine  feen,  is  from  the  Variety  of 
intermediate  Objefts  between  the  Eye  and  v\t  thing  feen.  For  then  the 
Imagination  muft  allow  room  for  all  thefe  things. 

Now  when  the  Sun  or  Moon  is  near  the  Horizon,  there  is  a  Profped  of 
Hills,  and  Valleys,  and  Plains,  and  Woods,  and  Rivers,  and  Variety  o€ 
Fields  and  Inclolures,  between  it  and  tis ;  which  {wdent  to  our  Imamnatioa 
a  great  Diftance  capable  of  receiving  sdl  thefe :  Or  if  it  fo  chance  diat  (in. 
fome  Pofition)  thefe  Intermediates  are  not  adudly  feen ;  yet  havbg  been- 
accuftomed  to  fee  them,  the  Memory  fc^efls  to  us  a  View  as  lai^  as  is 
the  vifible  Horizon. 

But  when  the  Sun  or  Moon  is  in  a  higher  Pofition ;  we  fee  nothing  be- 
tween  us  and  them,  (unlefs  perhaps  fome  Clouds)  and  therefore  nothing  to 
prefent'  to  oiir  Imagination  fo  great  a  Diftance  as  the  otho:  is. 

And  therefore,  diough  both  be  feen  under  the  feme  Angle,  they  do  not 
appear  (to  the  Imagination)  of  the  £une  Bigneis,  becaufe  not  botn  fanfied 
at  the  fame  Difhnces :  But  that  near  the  Horizon  is  juc^ed  bigger  (becaofe 
fiippofed  ferther  off)  than  the  feme  when  at  a  greater  Altitude. 

*Tis  true,  that  as  to  finall  and  middling  Difbnces  (befides  this  EfHmate 
from  Intermediates)  the  Eye  hath  a  Means  within  itfelf  to  make  fcwne  Efti- 
mate of  the  Diftance.  As,  when  we  already  know  the  Bigneis  of  a  thii^ 
feen,  to  which  we  have  been  accuftomed;  as,  a  Man,  a  Tree,  a  Houfe,  or 
the  like :  If  fuch  thing  appear  to  us  under  a  finaU  Angle,  and  indiftinA,  and 
&intly  coloured,  the  Imagination  doth  allow  fiich  Difbnce  as  to  make 
foch  a  thing  fo  to  appear.    And  If  ?l^  ?!??>«g^  *  ^fe|^ 
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repreTciited  to  us  under  a  bi^er  Angle,  and  more  diftind,  it  is  according- 
ly apprehended  as  fo  much  nearer.  But  the  Cafe  is  otherwife,  when  we 
do  not,  by  the  known  Bignefs,  judge  the  Diftance ;  but,  by  the  fiippo- 
fed  Diftance,  judge  of  the  Bignefs,  as  in  the  Cafe  before  us.  And  accor- 
dingly, different  Perfons,  according  to  different  fanfied  Diftances,  judge 
very  differently. 

Again ;  In  our  two  Eyes  (when  the  Objeft  is  feen  by  both)  there  is  yet 
another  Means  of  eftimating  how  far  off  it  is.  (And  it  is  this  by  which 
we  judge  of  Diftances.)  Namely,  there  are,  from  the  fame  Objed,  two 
diflferent  vifual  Cones,  terminated  at  the  two  Eyes ;  whofe  two  Axes  con- 
tain, at  the  Objeft,  different  Angles,  accordi^j  to  different  Diftances ;  an 
acuter  Angle  at  a  great  Diftance,  and  more  obtufe  when  nearer. 

Now,  tnar  fuch  Objeft  may  be  feen  by  both  Eyes  clearly;  it  is  requifite 
that  the  Eyes  be  put  in  fuch  a  Pofition,  as  that  the  Sight  of  each  Eye  receive 
the  refpeftive  Axis  at  Right  Angles ;  which  requires  a  different  Pofition  of 
the  two  Eyes,  according  to  the  different  Diftance  of  the  Objed  ;  as  will 
manifeftly  appear,  if  we  look,  with  Attention,  on  a  Finger  (or  other  fmall 
Objed)  at  2  or  5  Inches  Diftance  from  the  Eye ;  and  then  upon  another 
like  Objed  at  3  or  a  Yards  beyond  it,  (and  this  alternately  feveral  times). 
For  'twill  be  manifeu,  that  while  we  look  intently  on  the  one,  we  do  not 
fee  the  other,  (or  but  confufedly)  though  both  be  juft  before  us.  And,  as 
we  chance  our  View,  from  the  one  to  the  other,  we  manifeftly  feel  a  Mo- 
tion of  tne  Eyes  (by  their  Mufdes)  from  one  Pofture  to  another. 

And  accoraing  to  the  diflferent  Pofture  in  the  Eyes,  requifite  to  a  clear 
Vifion  by  both,  we  eftimate  the  Diftance  of  the  Objed  from  us. 

And  hence  it  is,  that  they  who  have  loft  the  Sight  of  one  Eye,  are  at  a 
great  DiCidvantage,  as  to  eftinuting  Diftances,  from  what  they  could  do 
while  they  had  the  Ufe  of  both. 

But  now  when  the  Diftance  s^rows  fo  great,  as  that  tlie  Pofition  of  thefe 
vifiial  Axes  become  paraOeL  or  10  near  to  parallel  as  not  to  be  diftinguifhable 
from  it :  This  Advantage  is  loft,  and  we  can  thenceforth  only  conclude, 
that  it  is  fir  off;  but  not  how  fir.  Hence  it  is,  that  our  View  can  make 
no  DMHn6Hon  of  the  Moon's  Diftance  from  that  of  the  othier  Planets,  or 
even  of  the  fixed  Stars :  But  they  f^em  to  us  as  equally  remote  fiom  us  j 
diough  we  otherwife  know  their  Diftances.  from  us  to  be  val%^  different. 
Becaufe  the  Pandfax  (as  I  may  fo  call  it)  i^pom  the  different  Pofition  of  the 
two  Eyes,  i$  quite  loft,  and  undifcemable  in  Piflances  much  lefs  than  the 
kaft  of  diefe. 

'  So  Aftt,  Aough  as  to  findl  DjftanCcs,  we^may  make  fotti2  Eftimate  fi-om 
the  known  Magnitude  of  the  Objed ;  and  as  to  middling  Diftances,  from 
the  ParaBax  (as  I  may  call  it)  arifineftom  the  Interval  or  the  two  Eyes : 
Yet  even  this  latter  wfll  hardhr  reacn  bevond,  if  fo  fir  as  the  vifible  Hori- 
Ton ;  and  afl  beyond  it  is  toft.  And  tnerefore  there  being  nothing  left  to 
afltft  the  Fancy  m  eftimating  fo  great  a  Diffance,  but  only  the  intermediate 
Objeds :  Where  thefe  Intermediates  appear  to  the  Eye,  <as  when  the  Sun  or 
^oon  are  near  the  Horizon)  the  Diftance  is  finfied  greater,  than  where  th^^^  ^^  GoOqIc 
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appear  not  fas  when  farther  from  it^,  and  confequently  ("tho*  both  under 
tne  fame  or  equal  Angles^  that  near  the  Horizon  is  fanfied  the  greater :  And 
this  I  judge  to  be  the  true  Reafon  of  that  Appearance. 

4^  Txpirimtnt       VIIL  We  took  a  Cylinder  of  Caft-Brafe,  A  B  C  D,  and  cut  one  End  c£ 
•/the^r^h"  ^^  ^  ^'  perpendicular  to  the  Axis  a  c  xy  the  other  End  A  B,  endined  to  it 
Mr,  Lowcliorp.  at  an  Angle  of  about  27  deg.  50  min.  and  therefore  the  Perpendicular  to  this 
N.  ^57.^.  3^9.  enclining  Plain  f  Cy  and  the  Axis  of  the  Cylinder  a  c  Xy  comprehended  aa 
99-  ^j^jg  p  c  Oy  of  about  ^1  d^.  30  min.    Thefe  Ends  were  ground  very  true 
^'^.  nj.        upon  a  Glals-Grinder*s  Brafs  Tool,  and  each  of  them  was  compafs'd  about 
with  a  narrow  Peril  of  thin  Brafs  b  b  bb.     Into  the  upper  Side  of  the  Cylin- 
der, at  E,  was  fbldered  the  Braft-Pipe  E  F,  and  into  the  under  Side,  at  G,  the 
other  Brafs-Pipe  G  H;  the  former  of  thefe  Pipes  being  about  5  Inches  long, 
and  the  latter  6  Inches.    Upon  the  Plate  dddy  were  fix'd  two  other  Platest 
L  L,  perpendicular  to  it  and  parallel  to  each  other.    Each  of  thefe  two  Plates 
had  an  Arch  of  a  Circle  ^whofe  Diameter  was  equal  to  that  of  the  Cylinder^ 
cut  out  of  its  upper  Edge ;  fb  that  when  the  Pipe  G  H  was  let  thro'  a  Hole 
near  the  Middle  of  the  Plate  d  d  dy  the  Cylinder  fell  into  the  Arches  ;  and 
being  faflned  there  with  Solder,  the  Axis  acx  laid  parallel  to  the  Plate  dddy 
and  about  an  Inch  and  a  half  above  it.    The  pcrpenaicular  End  of  the  Cy- 
linder, D  C,  was  clofed  with  an  Objed-GIafs  of  a  7  J  Foot  Telefcope  0  oy 
and  the  enclining  End  A  B,  with  a  well-polifli'd  flat  Glafs,  //;  which  was 
carefully  chofen  to  tranfmit  the  Objed  diftind  enough,  notwithflanding  its 
Obliquity  to  the  vifual  Rays.     The  Perils  were  filled  with  Cement  round 
about  the  Edges  of  the  GlafTes,  which  laid  flat>  and  every  where  touch'd 
the  fmooth  Ends  of  the  Cylinder,  that  they  might  firmly  fupport  the  Weight 
and  Preffure  of  the  excluded  Air. 
Ik  114.  Inftead  of  a  Ciflem  ('as  in  the  Torricellian  Experiment j  we  made  ufe  of 

the  inverted  Syphon  of  Brafs  M  N  O,  folder'd  to  the  Plate  ggg.    One  of 
the  Sides  M  N,  flood  perpendicular  to  the  Plate  ^^^,  andme  other  Side 
N  O,  enclined  to  it,  and  was  fupported  near  the  iq)per  End  O,  with  a  littk 
Piece  of  Brafs  k^kz 
y    j,^^  We  then  placed  the  Cylinder  upon  a  Table?  which  was  well  fafhied  to 

9  firm  Floor :  The  Pipe  G  H,  was  let  through  a  Hole  in  the  Top  of  the 
Table ;  and  the  Plate  dddy  was  nailed  down  to  it :  The  Tube  of  the  Te- 
lefcope s  s  Sy  with  the  Ey&*Glafs  in  it,  was  applied  to  the  Objed-Glafs^  and 
a  Hair  fix'd  at  Xy  the  common  Focus  of  botn  Glaffes,  in  the  Axis  q£  Ac 
Cylinder  continued  to  it.  Upon  the  Floor  (under  the  Cylinder)  we  nail- 
ed the  Plate  ggg»  with  the  inverted  Syphon  upon  it,  and  joyned  M  to  H> 
by  the  Infertion.of  the  Glafs-Tube .  T.  The  Joints  were  very  carefully 
clofed  with  Ccment>  and  then  covered  over  with  Pieces  of  a  Bhcxier  wr^'d 
hard  with  flfong  Thread.  rT^^i^  was  alfo  a  Bladder  tied  below  each  Joint 
at  my  and  when  it  was  filled  with  Water  it  was  tied  about  it  at  »;  fb  that 
no  Air  could  come  to  the  Cement>  to  infinuate  itfelf  through  its  Poi«s  or 
Fiffiuesa  if  any  happea'd  to  be  left  unclofed- 
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It  wiB  not  (I  hope)  be  thoqght  more  than  neceflaiy,  that  in  this  Account 
of  the  AfforatuS'i  I  have  mention'd  fb  many  minute  Circumftances ;  for 
we  found  it  difficult  enough  to  exclude  the  Air,  and  almoft  impoffible  to 
difcover  the  very  little  Holes  through  which  fo  fubtile  a  Fluid  would  free- 
\f  enter,  and  pofleis  the  Spaces,  deferred  by  the  Subjiding  Mercwrj.  But 
with  all  this  Precaution,  the  Experiment  Succeeded  at  laft,  as  I  wifh*d ; 
after  this  manner  : 

We  placed  the  Objed  a  (which  was  a  black  Thread  ftften'd  in  a  liitle 
Frame  over  a  Piece  of  white  Paper)  in  the  Axis  of  the  Cylinder  xc  a:  We 
fill'd  the  Pipes  and  Cylinder  with  Mtrcnrj ;  and  having  ftopp'd  the  upper 
End  of  the  Pipe  at  F,  with  the  little  Iron-Stopple  K,  and  clofed  it,  as  the 
upper  Part  of  tne  Tube  and  other  Joints,  we  let  the  Mercttrj  run  out  gently 
at  O  (into  the  Bladder  u)  till  it  remained  fufpended  at  the  ufual  Height  (as 
in  the  Barometer)  leaving  the  upper  Part  of  the  Tube  and  the  Cavity  of  the 
Cylinder  between  the  Glafles  o  Oy  and  //,  void  of  Air.  We  then  faw  the 
Objed,  which  before  appeared  in  the  Axis  at  .v,  raifed  confiderably  above  it ; 
and  we  reduced  it  to  appear  again  at  ;ir,  by  removing  it  from  a  to  «c.  The 
Axis  therefore  of  the  vifual  Ray  (which  was  alfo  the  Axis  of  the  Cylinder^ 
xc  Ay  Ming  perpendicularly  on  the  void  Space,  pafs'd  through  it  without 
any  Refradion :  But  emerging  obliquely  into  the  Air,  it  was  refrafted  to- 
wards the  Perpendicular  f  c,  and  received  a  new  Diredion  to  di«  And 
therefore  the  Diftance  4  a,  fubtended  the  Angle  of  Refradtion  a  c  a\  all 
which  we  meafur'd,  and  found. as  follows;  vix,. 

Inches    Dec.  Porn 

The  Heighth  of  the  Objed  above  the  Axis,  or  the  ? 

unreftaded  vifual  Ray. 4  le S    ^^^        ^^^ 

The  Diftance  of  the  Objed   fn>m  the  refradinc  )    ^ 

Plainer,  about  51  Feet,.or    .    -    .    .  .    -f   ^^*        <=><^^ 

Deg.  Min.    Sec.  > 

Therefore  the  Angle  of  Refradion  a  c  my  was  — —  oo  oz       25 

The  Angle  of  Emerfion pcay  (by  the  Conftrudion Z  <  ^^      ^r. 

of  the  Cylinder^  was     --------i^  5 

Therefore  tne  Angle  of  Incidence  peA=pcA'\'?^ 

A  c  4y  was     -----------5 

And  therefoire  rniiverpHjy  (acccx-ding  to  the  known  Laws  of  RefraftionJ 

The  Sines  of  the  Angles  of  Incidence  being     -     •.  -^    1 00000  - 
The  Sines  of  the  Angles  of  Emerfion  are     -    .    -    -     10003(5 
And  the  refeaddrc  Power  of  the  denfe  Air    -    -    -    -  ^6 

By  the  refra^he  P<nver  of  a  pellucid  Body,  I  mean  that  Property  in  it 
whereby  the  oblique  Rays  of  Light  are  diverted  from  their  dired  Courfe,* 
and  which  is  meafured  by  the  proportional  Difierences  (always  obferved^ 
between  the  Sines  of  the  Ansles  0/  Incidence  and  Emerfion^  r^        -  j 
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This  Vropeny  is  not  always  proportional  to  the  Denfity  (at  leaft  not  to 
the  Gravity)  of  the  refra<^ing  Meaium  :  For  the  refradive  Power  of  Gla6 
to  that  of  Water  is  as  55  to  54,  whereas  its  Gravity  is  as  87  to  54 ; 
that  is,  the  Squares  of  their  remdive  Powers  are  (very  near)  as  their  rc- 
fpedive  Gravities.  And  there  are  fome  Fluids,  which,  tho*  lighter  than 
Water,  yet  have  a  greater  Power  of  Refradion:  Thus  the  rcfia<Sve  Power 
of  Spirit  of  Wine  (according  to  Dr.  Hookis  Experiment,  A£crogr.  Obf.  \\\\u 
f.  2ZO.)  is  to  that  of  Water,  as  }(J  to  i  j ;  and  its  Gravity  rectprocaBy  as 
55  to  }(5,  or  7^6  \.  But  the  refradive  Powers  of  Air  and  Water  feem  to 
obferve  the  fimple  Proportion  of  their  Gravities  direSUp  as  I  have  compared 
them  in  the  following  Table.  The  Numbers  there  exprefling  the  Refrac- 
tion of  Water  are  taken  from  the  Mean  of  Nine  *  Experiments,  made  at 
fo  many  feveral  Angles  of  Incidence,  Jan.  15.  1(147.  by  Mr.  Gafcoigncj 
(the  ingenious  firft  Inventor  of  the  Micrometer,  and  the  Ways  of  mca- 
furing  Angles  by  Telefcopes)  and  thofe  of  Air  are  produced  by  the  pre- 
ceding Experiment. 


Water. 
The  (aflum'd)  Sines  of  the  Angles  of  Incidence  ^ 

on  the  Void  from     --------> 

The  Sines  of  the  correfpondent  Ancles  of  Emer-  ? 

fionoutof  -  ....:...  .\n'^'>'> 
The  refradive  Power  of  -  .  -  -  -  -  — —  54400 
The  fpecifick  Gravity   (if  as  900  to  i  at  the  ) 

Time  of  the  Experiment)  of-----j'''^ 
Or  (if  as  8jo  to  1)  of  -  -  -    -    -    -    — —    54400 


I 00000 

iooo5(^ 
5<S 

58 
40 


From  hence  it  feems  verjr  probable,  that  their  refpeftive  Denfities  and 
refradive  Powers  are  in  a  juft  Jimfle  PropcMtion.  And  if  this  fliouU  be 
confirmed  by  fucceeding  Experiments,  made  at  difierent  Angles  of  Inci- 
dence, and  with  Cylinders  continuing  exhaufted  through  feveral  Changes 
of  the  Air,  it  wouki  be  more  than  probable  that  the  refraftive  Powers 
of  the  Atmolphere  are  every  where,  and  at  all  Heights  above  the  Earth, 
proportional  to  its  Denfities  and  Expanfions:  And  then  it  woidd  be  no 
difficult  Matter  to  trace  the  Light  dirouigh  it,  {o  asr  to  terminate  the 
Shadow  of  the  Earth,  and  (together  with  proper  Expedients  for  meafu- 
ring  the  Quantity  of  Light  iUumtnating  an  opake  Body)  to  examine  at 
what  Difhnces  tne  Moon  mufl  be  firom  the  Earth  to  fufftr  Eclipfes  of  the 
obferved  DuiatioB. 


*  T  Ml  imdihted  fir  thife  Expmmemts  U  the  Kevirend  snd  very  Accurate  Afirtmomer  Mr.  Fkm- 
htti  ;  Vibe  mpkd  tbem,  together  toHb  mamf  tber  O^ervMtions  smd/leverml  Tmfdgts  rAmtiwg  f  them^ 
frem  Mr,  Gafcoigne*i  Letter  te  Mr,  Crabtrcc  :  They  were  b»pply  preferoed^  tm  the  lime  ef  wif 
Civil  Wsf^  iy  the  Uu  Sir  Jonas  Moor,  »nd  Mr,  Chr.  Townley  1  spJthey  sre  nvto  in  the  Ksnds 
•f  Mr,  Rich.  Townlcy  tf  Townky  *»  Lancashire,  h  «^^  *^  w»  imtsHedfim  Thme  j|t 
tf  Mr.  Flamflecd 
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IX.  Give  me  leave  to  fuggeft  a  Speculation,  which  hath  been  in  my  To  find  tht  t^ 
Thoughts  thefe  Forty  Years  or  more ;   but  I  hive  not  had  the  Opportu-  ^fsufs^^^*^ 
nity  of  reducing  it  to  Pradice :  It  is  concerning  the  Parallax  of  the  fixed  Dt,  Waflis,  f 
Stars,  as  to  the  Eanh's  annual  Orb.  Mol^ewf* 

GaUUc  complains  of  it  a  great  While  fince  (in  his  Sjflema  Cofmcim)  as  Julyf  An.  1^95. 
a  thing  not  attempted  to  be  obfervcd  with  fuch  Dilieence  as  he  could  wifli,  ^-  *^*  ^^  ^' 
and  I  doubt  we  have  the  fame  Caufe  of  complaining  ftilL    I  know  that  Dr. 
Hook^zxA  Mr.  Flaniftced  have  attempted  fomewhat  that  Way,  but  have  de-i 
fifted  before  they  came  to  any  thing  of  Certainty.    What  hath  been  done 
to  that  purpofe  Abroad  I  know  not. 

Galileo  hath  fuggefted  divers  Things  confiderable  in  order  to  it;  as, 
the  Times  of  Oblervation,  the  Stars  to  be  obfcrved,  and  the  Manner  of 
obferving  them,  which  yet  I  doubt  is  not  prafticable.  That  which  oc- 
curred to  my  Thoughts  upon  thefe  Confiderations,  was  to  this  purpofe  r 
That  fbme  circumpolar  Stars  (nearer  to  the  Pole  of  the  Equator  than  is 
our  Zemhy  and  not  far  from  the  Pole  of  the  Zodiack)  ihould  be  made 
choice  of  for  this  purpofe.  And  in  cafe  the  meridional  Altitude  be  di- 
fcemably  different  at  different  Times,  fo  will  alfb  be  their  utmofl  Eafl  and 
Wefl  Azimuth,  which  may  be  better  obferved  than  their  Rifing  or  Set- 
ting :  And  this  will  not  be  obnoxious  to  the  Refradion,  as  is  the  maidionat 
Altitude  Cfor  though  the  Refraftion  do  affeft  the  Altitude,  yet  not  the 
Azimuth  at  all^ ;  and  we  may  here  have  choice  of  Stars  for  the  purpofe  ; 
which,  in  Obfervations  from  the  Bottom  of  a  Well,  we  cannot  have ; 
being  there  confined  to  thofe  only  which  pafi  very  near  our  Zenith,  tho*^ 
very  foall  Stars. 

I  would  then  take  for  granted,  as  a  thing  at  leafl  very  probable,  that 
the  fixed  Stars  are  not  all  ("as  was  wont  to  be  fuppofea/  at  the  fame 
Diflance  from  us,  but  the  Diflance  of  fome  vaflly  greater  than  of  o- 
thers  ;  and  confequently,  though  as  to  the  more  remote,  the  Parallax: 
may  be  undifcernable,  it  may,  perhaps,  be  difcem2i)le  in  thofe  that  are 
nearer  to  us. 

And  thofe  we  may  reafonably  guefs  ( though  we  are  not  fure  of  it ) 
to  be  nearefl  to  us,  which  to  us  do  appear  biggefl  and  brightefl,  as 
are  thofe  of  the  Firjl  and  Second  Magnitude ;  and  there  are  at  leafl 
of  the  Second  Magnitude  pretty  many  not  far  from  the  Pole  of  the 
Ediptick,  ( as  that  in  particular  in  the  Shoulder  of  the  Lejfer  Bear : ) 
Ana  in  cafe  we  fail  in  one,  we  may  try  again  and  again  on  fome 
other ;  which  may  chance  to  be  nearer  to  us  than  what  we  try  firfl. 
And  Stars  of  this  Bignefs  may  be  difcemed  by  a  moderate  Telefcope 
even  in  die  Day-time  i  efpeciaUy  when  we  know  jufl  where  to  kxyk  lor 
Aem. 

The  MJftner  of  Obfervation,  I  conceive,  mw  be  thus*  Having  firfl 
pitched  u^  the  Star  we  mean  to  obferve,  and  havii^  then  considered 
(which  is  not  hard  to  do^  where  fuch  Star  is  to  be  feen  m  its  greatefi  Eafli 
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or  Weft  Azimuth  ;  it  may  be  then  convenient  to  fix  (very  fimi  and  ftea^ 
dily  on  fome  Tower,  Steeple,  or  other  high  Edifice,  in  a  convenient  Situ- 
ation) a  good  Telefcopick  Objed-Glafs,  in  fuch  Pofition  as  may  be  pro- 
per for  viewing  that  Star.  And  at  a  due  Diftance  fixwn  it  near  the  Ground, 
build  on  purpofe  (if  already  there  be  not  any)  fome  little  Stone-Wall,  or 
like  Place,  on  which  to  fix  the  Eye-Glafs,  fo  as  to  anfwer  that  Objed- 
Glafs :  And  having  fo  adjufttd  it,  as  through  both  to  fee  that  Star  in  its 
defired  Station  (which  may  beft  be  done  while  the  Star  is  to  be  feen  by 
Night  in  fuch  Situation,  near  the  Time  of  one  of  the  Solftices)  let  it  be 
there  fixed  fo  firmly,  as  not  to  be  difturbed  ^and  the  Phce  fo  fecurcd,  as 
that  none  come  to  diforder  it^  and  care  be  taken  fo  to  deftnd  both  the 
Glaflcs,  as  not  to  endangered  by  Wind  and  Weadier.  In  which  Contri- 
vance, I  am  beholden  to  Mr.  Johff  Cajwclly  M.  A.  of  Hart^HaJl  in  Ox^ 
fardy  for  his  Advice  and  Affiftance,  with  whom  I  have  many  Years  fince 
communicated  the  whole  Matter- 

This  Glafs  being  once  fixed  fand  a  Micrometer  fitted  to  it,  fo  as  to  have 
its  Threads  perpendicular  to  the  Horizon,  to  avoid  any  Inconvenience  which 
might  arife  from  Diverfity  of  Refiadion,  if  any  bej  the  Star  may  then  be 
viewed  from  Time  to  Time  (for  the  following  Year  or  longer^  to  fee  if 
any  Change  of  Azimuth  can  be  obferved. 

This  I  thought  fit  to  recommend  to  your  Confideration,  who  do  fo  wcD 
underftand  Telcfcopes,  and  the  Managerv  of  them  :  But  when  I  fuggeft 
(as  a  convenient  Star  for  this  puipofe  J  tne  Shoulder  of  the  Lejfcr  Bear  (zs 
being  the  neareft  to  the  Pole  of  the  Zodiack  of  any  Star  that  is  of  the 
Firft  or  Second  Magnitude^  I  do  not  confine  you  to  tliat  Star;  but 
(without  retrading  tnar^  fogg^ft  another;  namely,  the  Middle  Story  in 
the  Tail  of  the  Great  Bear^  which  (though  fomewhat  further  from  the 
Pole  of  the  Zodiack^  is  a  brighter  Star  than  the  other,  and  may  be  nearer 
to  us. 

But  I  do  it  principally  upon  this  Confideration  ;  namely.  That  there 
is  adhering  to  it  a  very  fmall  Star,  (which  the  jlrahs  call  -/&^,  of 
which  they  have  a  proverbial  Saying,  when  they  wouU  defcribe  a  fharp- 
fighted  Man,  That  he  can  difcern  the  Rider  on  the  Middle  H^rfe  of  tne 
fTajfH :  And  of  one  who  pretends  to  fee  fmall  Things,  but  overlooks  much 
greater,  f^idit  jikar  at  mn  Lttnam  Plenam : )  Which  Hevelims  in  his  Ob- 
iervations  finds  to  be  diftant  from  it  about  nine  Minutes,  and  five  or 
ten  Seconds  :  So  that  befides  the  Advantage  of  difcovermg  the  ParaDax 
of  the  greater  Star,  if  difcemable ;  the  Difference  of  the  Parallax  of  that 
and  of  the  lefler  Star  (being  both  within  the  Reach  of  a  Micrometer^  may 
do  our  Work  as  well.  For  if  that  of  the  greater  Star  be  difcemable» 
but  that  of  the  leffer  be  either  not  difcemabk  or  le(s  difcemable,  their 
different  Diftances  from  each  other  at  different  Times  of  the  Year  may 
perhaps  (without  farther  ./Apparatus)  be  difcemed  by  a  goodiTelefcope  of 
a  competent  Length,  fumilhed  with  a  Micrometer,  if  care^fly  preterved 
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Irdm  l)dng  clifordered  in  the  Intervals  of  the  Obftrvations ;  and  difcover  tc 
bnce»  botn  that  there  is  a  ParallaXi  and  that  the  Fixed  Stars  ait  at  different 
l>iftances  fittm  us  $  wherein,  that  I  may  not  be  mifkken,  my  Meaning  is 
lK>t  that  the  Inftrument  or  Micrometer  fliould  be  rehioved  for  the  obferving 
'of  the  Leffer  Star,  but  that  (when  the  Azimuth  of  the  greater  Star  is  ta- 
Tcen)  by  a  Micrometer  (confifKng  of  divers  fine  Threads  parallel  and  tranf- 
verfe^  may  (at  the  fame  timc^  be  observed  the  Diflance  of  the  two  Stars^ 
tach  from  other,  in  that  Pofition  (both  being  at  once  within  the  reach  of 
the  Micrometer;^  which  Diflance  (the  Infmiment  remaining  unmoved)  if 
it  be  found  (at  difierent  Times  of  the  Year)  not  to  be  the  fame,  this  will 
prove  that  there  is  a  different  Parallax  of  thefe  two  Starsw 

This  latter  Part  of  the  Obfervation  ("of  their  difierent  Difbnces  at  dif- 
ferent Times)  I  iuggefl,  as  more  eafily  pradicable,  though  not  fo  nice  as 
die  former.  "For  it  may  be  done,  I  think,  without  any  tiuther  Affor^Xu 
there  thati  a  gckxl  Teldcope  of  ordinary  Forin,  fumimed  with  a  Micro* 
meter,  (this  bein^  careftilly  kept  unvaried  during  the  Interval  of  thefe  Ob- 
lervations.)  An3  if  this  Part  only  of  the  Obfervation  (without  the  other) 
be  purfued ;  it  matters  not  though  the  two  Obfervations  (near  the  two 
Solftices)  be,  one  at  the  Eaflem,  the  other  at  the  Weftem,  Azimuth 
(whereby  both  may  be  taken  in  the  Night-time)  for  the  Diftance  muft 
(at  both  Azimuths)  be  the  fame.  Ifi  after  obferving  the  Azimuth  of  the 
greater  Star,  it  be  neceflary  to  move  the  Micrometer  for  meafuring  its  Di- 
uance  from  Akary  that  may  be  done  another  Night,  (and  it  is  not  necef- 
iary  to  be  done  at  one  ObTervatioh)  for  that  Diflance  cannot  be  difcemi- 
bly  varied  in  a  Night  or  twa 

X.  Since  the  Pythagorean  SjRem  of  the  World  has  been  revived  by  GSjpfr-  conumivf^  iU 
nkfUy   (and  now  by  all  Mathematicians  accepted  for  the  true  one)    therie  DijUnce  0/  tbi 
feemed  Ground  to  imagine,  that  the  Diameter  of  the  Earth's  annual  Courfc  Aj**Fr.'KcVe«s» 
(wliich,  according  to  our  beft  Aftronomers,  is  at  leaft  40000  times  bigger  N.  lo?.  /.  ioj^ 
than  the  Semidiameter  of  the  Earth)  might  give  a  fenfible  Parallax  to  the 
Fbced  Stars,  and  thereby  determine  their  Diftance.    But  there  are  fome 
Confiderations  which  nme  us  fufped  that  even  this  Bads  is  not  large  enough 
for  that  purpolew 

M.  Hugem  (who  is  very  exad  in  hk  Aftronomical  Obfervatibns  (tells 
us.  He  could  never  difcover  any  vifible  Magnitude  in  the  Fixed  Stars, 
though  he  ufed  GlalTes  which  magnified  the  apparent  Diameter  above  100 
times. 

Now,  fmce  in  all  likelihood  the  Fixed  Stars  are  Suns,  (perhaps  of  a  dif^ 
ferent  Magnitude)  we  may  as  ^  reafofiable  Medium  prefume  they  are  genc^ 
rally  about  the  Bignels  of  our  Sun. 
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Let-tt  then  (for  Examjdc)  fuppofc  the  Dogear  to  be  (a  The  Di- 
ftance  from  us  to  the  Suq  beii^  about  loo  times  the  Sun's  Diameter. it 
is  evident,  that  the  Angle  under  which  the  Dajg-St^  is  feen  in  Mr.  Hn^ 

Sin's  Telefcope^  muft  be  near  the  &me  with  the  Angle  of  its  Parallax  to. 
e  Sun's  Diflance>  or  Semidiameter  of  the  Earth's  annual  Courie ;  ^ 
that  the  Parallax  to  the  whde  Diameter,  can  be  but  double  fuch  a  Q^as^ 
tyy  as  even  to  Mr.  Hugens^s  nice.  Obfervadon  is  altogether  infenfible. 

The  Diftance  therefore  of  the  Fixed  Stars  feems  hardlv  within  the  reach 
of  any  of  our  Mf^thods  to  determine :  But  from  what  nas  been  laid  down^ 
we  may  draw  ibme  Conduflons  that  will  much  iUuftrate  the  prodigiou>^ 
Vaftnefs  of  it. 

I.  That  the  Diameter  of  the  Earth's  annual  Orb  (which- contains  at 
leaft  160  Millions  of  Miles)  is  but  as  a  Point  in  Comparifon  of  it;  at 
kaft  it  muft  be  above  6000  times  the  Diftance  of  the  Sun :  For  if  a  Star 
fliould  appear  through  the  afbre£ud  Telefcope  half  a  Minute  broad,  (which 
is  a  prettv  feniible  Magnitude)  the  true  apparent  Diameter  would  not  ex- 
ceed ii-3  which  is.leS  th»  the  6oooth  Part  of  the  apparent  Diameter 
of  the  Sunx  and  con(equently  the  Sun's  Diftance  not  the  (Soooth  Part  of 
die  Difbncc  of  the  Star. 

,  2.   That  could  we  advance  towards  the  Stars  99  P^uts  of  the  whole 

IMfhnce»  and  have  only  looth  Part  remaining,  the  Stars  would  appear 
little  bigger  to  us  than  they  do  here :  For  they  would  (hew  no  otner^ 
wife  than  they  do  through  a  Telefcope,.  which  magnifies  an  hundred-fekL 

5..  That  at  kaft  9  Parts  in  10,  of  the  Space  between  us  and  the  Fhed 
Stars  cao  receive  no  greater  Li^ht  from  the  Sun,  or  any  of  the  Stars,  than 
what  we  have  fioQi  the  Stars  m  a  clear  Nights 

4.  That  Light  takes  up  more  Time  traveDii^  from  the  Stars  to  us^  than 
we  in  making  a  Wefl-Indis  Voyage,  (which  b  ordinarily  performed  in  fb? 
Weeks :)  Tnat  a  Sound  would  not  arrive  tp  us  fixxn  tnence  in  50000 
Years,  nor  a  Cannon-Bullet  in  a  much  longer  Time.  This  is  eafily  coat- 
puted,  by  allowing  (according  to  Mr.  Newton)  10  Minutes  for  the  Jour- 
ney of  Light  from  the  Sun  hither,  and  that  a  Sound  moves  above  130a 
Foot  in  a  Second. 

tb*  fUets  #/  Xf .  Inter  Codices  tuos  Arabicos  in  Mt^do  Mertfmenft  (numeras  autem 
«te  cbi*l%9  Fixed  plus  quadraginta  Dodrins  &  Obfervadonis  Sideralis  refertis)  in  TkhuUs  R-^ 
*-;;';  uri'^l  (ihnmch  ftudio  ?crfr  praedari  0)Mg^  Nk/iroMm  Tt^ii  faftum  offendi,  ut 
t0t  (Hfrr^rs ;  prxcipui  Honorfs  Stellas  Fixas>  fecundum  variorum  Aftronomorum  varia 
Ikroard^ti^^  Obfervata,  qua  Lat«  (ut  loquuntur)  quave  ilte  Loi^ae  in  Ca^lo  do 
D.Roben  prehendcbantur*  brevis  Pagina  reprefentaret.  Hoc  ergo  Canonion,  pardm 
Riri^T^V.  ^  ^^ Peculio,  ut  vides,  partim  ab  aliis,  adauxi.  Non  cquidem  quan  Rem 
Magoam  mihi  yiderer  aoeo  fecifSb ;   yerum  ut  nofbi  Homines  fenfum 
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%c  Opkiionem  iliquan  concipknt  Aibonocmft  Oriemis^  ubt  Ars  ed  pri^ 
mum  nata  confiat.  Muha  fane  commoidant  Aftronomiam  Orientaliuin ; 
¥dickas  quidein  &  Claritas  Regionuni)  ubi  Obfervatum;  Machinarum 
Gianditas  &  Accuradoi  Quaatas  plerique  noftri  credere  nolunt  Coelo  ipfbs 
obvertiile ;  Comemplaiiciuin  infuper  Numerus  &  Scribendufn>  deci^lo  ma* 
.jor  quam  apud  Grscos  I.^rtiiiQ(que  cekbcatur ;  Adde  decuplo  Plures  Mu* 
nificentioreS)  ac  PoteDtiores  Prmcipes»  oui  viris  boni  Ingenii  fumtus  & 
Anna  CoekfHa  dederunt.  Quid  veto  Aftronomi  Arabum  m  CL  Ptobmac^ 
-mai^  Conftrudore  Ards  Coekftis,  injuria  nulla  reprehenderint ;  quam  ilM 
iohcite  Temporis  Minutias»  per  Aquarum  Guttulas>  Immanibus  Sciotheris^ 
imo  (mirabere)  FiU  PembtU  PlbrMHmitud^  jampridem  diftinxerint  &  menfura* 
rint ;  quam  etiam  perite  &  accurate  verfaverint  in  ma^no  molimine  Ingenii 
Humani,  de  An&itu  Intervalloque  binorum  Lumimnum  &  aoiln  Orbist 
4i&a  Epiflola  narntre  mm  debee^ 
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Let-tt  then  (for  Example)  fuppofe  the  Dog^at  to  be  fa  The  D^ 
ftance  from  us  to  the  Suq  beii^  about  loo  times  the  Sun's  Diameter  it 
is  evident,  that  the  Angle  under  which  the  Thg^m^  is  feen  in  Mr.  Ht^ 

S^%  Tekfcope^  muft  be  near  the  £ime  with  the  Angle  of  its  Parallax  to^ 
e  Sun's  Diflance>  or  Semidiameter  of  the  Earth's  annual  Courie ;  ify 
that  the  Parallax  to  the  whde  Diameter)  can  be  but  double  fuch  a  Q^ui>- 
ty,  as  even  to  Mr,  Hugeni%  nice  Obfervation  is  altogether  infenfiUe. 

The  Diftance  therefore  of  the  Fixed  Stars  feems  haixDv  within  the  reach 
of  any  of  our  Methods  to  determine :  But  from  what  nas  been  laid  downt. 
we  may  draw  ibme  Condufions  that  will  much  iUuftrate  the  prodigious 
Vaftnels  of  it. 

!•  That  the  Diameter  of  the  Earth's  annual  Orb  (which- contains  at 
kaft  i5o  Millions  of  Miles)  is  but  as  a  Point  in  Comparifon  of  it;  at 
kaft  it  mufl  be  above  tfooo  times  the  Diftance  of  the  Sun :  For  if  a  Star 
fliould  appear  through  the  afbre£ud  Telefcope  half  a  Minute  broad,  (which 
is  a  prettv  fenfible  Magnitude)  the  true  apparent  Diameter  would  not  ex- 
ceed i8  ■',  which  is.leS  than  the  tfoooth  Part  of  the  apparent  Diameter 
of  the  Sunx  and  confequently  the  Sun's  Diftance  not  the  doooth  Part  of 
the  Diftance  of  the  Star. 

,  2.   That  could  we  advance  towards  the  Stars  99  P^uts  of  the  whole 

IM(hnce>  and  have  only  looth  Part  remaining^  the  Stars  would  ^4>pear 
little  bigger  to  us  than  they  do  here :  For  they  would  ftiew  no  others 
wife  than  they  do  through  a  Tdefcope,.  which  magnifies  an  hundred-fekL 

},.  That  at  kaft  9  Parts  in  10,  of  the  Space  between  us  and  the  Fixed 
Stars  cao  receive  no  greater  Li^ht  from  the  Sun,  or  any  of  the  Star^  than 
what  we  have  fioQi  the  Stars  m  a  clear  Nights 

4.  That  Light  takes  up  more  Time  travellii^  from  the  Stars  to  us^  than 
we  in  makiM  a  Wefl'Indis  Voyage,  (which  b  ordinarily  performed  in  fb? 
Weeks :)  Tnat  a  Sound  would  not  arrive  tp  us  fixxn  tnence  in  5000a 
Years,  nor  a  Cannon-Bullet  in  a  much  bnger  Time.  This  is  eafily  com- 
puted, by  allowing  (according  to  Mr.  Newtm)  10  Minutes  for  tte  Jour- 
ney of  Laght  from  the  Sun  hither,  and  that  a  Sound  moves  above  130a 
Foot  in  a  Second. 

tb*  fUctt  #/  Xf .  Inter  Codices  tuos  Arabicos  in  Mt^do  Mertwienfi  (numeras  autem 
«te  cb'ui*^  Fisti  plus  quadraginta  Dodrinae  &  Obfervationis  Sidcralis  refertis)  in  THrnUs  lU 
u'thi  u/amI  <^*^««^^  ftii^  P^fi  prxdari  dpo^^r  JSTa/irodim  Tii/ti  fa<aum  oflfendi,  ut 
e«t  ohftf^rs ;  prxcipui  HonoHs  Stellas  Fixas>  fecundum  variorum  Aftronomorum  varia 
Ikroard^ti^^  Obfervata,  qua  Lat«  (ut  loquuntur)  quave  ilte  Loi^  in  Ca^lo  do 
.P.Roben  prehendcbantur*  brevis  Pagina  reprefentaret.  Hoc  ergo  Canonion,  oardm 
h!iJ8^m?^7.  ^  ^^  Peculio,  ut  vides,  partim  ab  aliis,  adauxi.  Non  cquidem  quan  Rem 
Magtjam  mihi  yiderer  aoeo  fecilfe  i   yerum  ut  noftri  Homines  fenfum  ^ 
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%c  Opkiiooem  aliqmm  concipknt  Aftronomke  Orkmis^  ubt  Ars  ed  pri^ 
mum  nata  confiat.  Multa  fane  commoidant  Aftronomiam  Orientaliuin  s 
iFdickas  quidein  &  Claritas  Regionunif  ubi  Obfervatum;  Machinarum 
Gninditas  &  Accunitioi  Quaatas  plerique  noftri  credere  nolunt  Coelo  ipibs 
obvertiile ;  Comemphmium  infuper  Numerus  &  Scribendufn>  decuplo  ma* 
.jor  quam  apud  Gxxcos  Il^rtiiiQrque  cekbratur ;  Adde  decupb  Plures  Mu* 
nificentiores^  ac  Poteotiores  Principes»  qui  viris  boni  In^enii  fumtus  & 
Anna  CoekfHa  dederunt.  Quid  veto  Aftronomi  Arabum  m  CL  Ptobmao^ 
^ns^no  Conftrudore  Ards  Coekftisy  injuria  nulla  reprehenderint ;  quam  ilM 
fohcite  Temporis  Minutias,  per  Aquarum  Guttulas»  Immanibus  Sciotheris^ 
imo  (mirabere)  Fili  PcmbsU  FUnrmUfmiiSj  jampridem  diftinxerint  &  nienfura«> 
lint ;  quam  etiam  perite  &  accurate  verfaverint  in  ma^o  molimine  Ingenii 
Humanif  de  An&itu  Idtervalloque  bioorum  Lumimnum  &  oolln  Orbist 
-una  Epiflola  narntre  mm  debee^ 
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Canon  Prascipuarum  e  Stellis  Fixis  fe- 
cundum  Obfervata  Majorum. 
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Canon  Prsecipuarum  e  Stellis  Fixis  fe- 
cundum  Obfervata  Majorum. 
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Canon  Prsecipuaruna  e  Stellis  Fixis  fe- 
cundum  Obfervita  Majorum. 
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Xm.  t.  later  Gmem  Majmm  &  ;\&i/rw  nuper  deprehendi  NebtdofymviSd  ^  i^i*^^** 


?<a(rini. 
-  -  .  --.  1*3.  A  56<. 

pofitani)  quss  Coehim  mediat  cum  GiM  JMinorl 

Zm   Codos  infia*  Procyonem  perluftran^  X^lmkflm  aStndi^  Latam,  &;B/  Mr.Fhm- 
S^hilis  Confmiffiniam.   .  Hanc .  eandem  creda  quam .  CL.  ^S^^imtf  ^^^^^ku\  ^67. 
vavit* 


XIV^  .4W..  i66a^  I  difcovered  the  firft  Star  b  the  Hfead  of  .Aries  to  btrthfirfiofAritst- 

doidJe  Star>  made  of  two  confidec^  Stafs>.  lb  n$ar  ai  not,  to  be  difcovcitd  f  ^^^^» 

two*  but  by  a  Glafeof^  or  8  Foot  lone-  '  .  phihCoii  N^^ 

-^  .  ^  108.  M«»^. 

XV.    I.  Defunt  in  Coek)  du«  Stelte  Secund«  Magnitndinis  in  Ptippi  ^^'SfV.^**^ 
Navis  ejufque  Tranftris,  B^ero  '0  8c  y^  prope  Cawm  Aidjarem,  i,  me  &  aliis  ^  s.  Moata-  ' 
eccafione  {Mradbrtim  Comff^e.    ,Am^  i66^  Qbfervatae,  &  reo3gnit«.    Eamun  narl  N^J- 
PiTpadnonfim  cui  Anoo  <W)eam>'  non  noyj>  lioc  indubiym..  qwod  i  dife  .ia<'  *"^'     '^^ 
./(v^  1668.  oe  Y>eftigimn  :quidem  iU^nMn  adei^b  ^^bu$  obfervo ;  ca?t^. 
dfcs^  eas,  etiam  Qii»ts  dc  Qiiint^.  Magnitudipisy  immoti^.. .  Plum  de  alia-- 
rum  SteUarum  Mutationibus>  plu£:][uam.Centeiii5r  ar  noi>  t»m  poodflrisi  an^v 
Botavi.  .  . 

2.  M.  Cdfftni  hath  difirovjsred  many, New  Stars ;  !vkh .  One  of  the  Fomth  ^  K.  Ctffmw- 
Magnitude,  and  two  of  the  Fifttt  in  Qffi^peia..  He^iath difeo^ercd  twp  others  ^-  73-  ^  ^^^^ 
ttnmda.tte  b^mwig  of  J^iHmmy .  l4iw.  we  v^^re^&w^  ctey  wene  not  yet 
d)out  the  ^end  ofe  the: Ye^;  id<y4*  rboiJd^^iQff  that  thi$  PUGeof.the  Heavens^  ^ 
wjhere  pafled  the  theft  a^)earipg  ^2^/,  was.diJigenitly  beheld  j>y  manv,  who 

Scdvad  divers  other  fmaU  Stars,  without  obferving  thofe  two.    The  feme 
k  ^  obf^rWdei>  Wif»?ds,^the  v*)S#ri.iJh^^  .Si»th.     .>  J-  .     -  ^ 

He  hath  aUb'obferved  That  the  Star  which  Bajerns  puts  near  that  whicb-; 
hMiMrf?<Ain:thf H®irf  piViffojMin^r^^i^femjiq iperei  Than thftt.which  '    ,,. 
b  qEwk^. A,  in\th4  Figure  of},4!^«^/i%  I?  .alfo  dif$ppe»^*d ;  That  in,  lieaf 
of  th^tiMi^V^h  iJftoa^ked.i^,  a$  ths,X)?^  Qf  th?  fope  Figurej.tbdijefaft  twfti'     .       .    ,    - 
oih»M»(wJ5^i^^                                     i$^.^:^is  yety  djH^diminifli'^jX    '^,  u  \^  ^    ^ 
tl|5  Star*«i?R5bicH.35j*^^^      ^,t^  ^jctrejrtjty  "o^  4ndirmcMs.  Glim,  mi\ 
c^^  <rf'!tlT^)Fimirith  Mjjigiiitildfti.  i^  nw  i^  <inajl  th«  one  ca^/e^rce  fee;  ii'iiJ 
and.lbat  WJii<^;i9i[hU  (5(r^^m  tfe?,ji«^:;pf  ^  Cwftdlation  of  ?^ft%^ 
is.J9lQ^  op^jllcsf  ^ei^i^ '-      •    ,  '>.'--. J\  ..  .  ■;:./.' 

-J, P>^j^j^it)^4;^;(^;y;)  j|jf<fty.  j;h^\^obfefv;d  1^^ 


P^^rf  Cjfftt^  (which  from  the  Year  1661.  ui^il  shisiXiiP^t  ha^  been  aJfrtpfiQ^^ 

ako^^tber  hid)  not  only  with  my  naked  Eye,  like  a  Star  of  the  Sixth  or  Se»  N.  19.  ^  54v. 

venm*  Magnitu^  but  alfo  with  a  very  great  Sextant.    It  is  ftiU  in  the.very  ^"'''  ^'  ^^*"' 

fion^JP^^of  the  Hi^vens,  where  it  was  from  -^sw.  1661.  to  ahnoft  ij^(Jz. 

For  i;s  D^nce  fron^  itW  /^^^^^  hath  been  by  me  found  j  5%  5 1^  20^^  and 

ffon;^^(l2^^^  4^;?^jp'..  50/'..  which  JWkrxces  are  altspgether-eqi^l  to  thofe 

whii^  I  ^ojkvfjba  jim*  1658^.  Ae Firft  of  November.,  For  the  Diftance  from- 

aW' at ifiat  Time  was  35*.  51^  iV^  and  itom  Marcah,,  43^  lo''.  ^^^^;^^^^^  GoOqIc 


where  tkc  former  fitm  Sche^  exa&ly  anfwers  to  the  Recetit ;  and  that  flom 
JlHarcah,  '6s  true»  diiFers  in  a  very  tew  Seconds*  but  that  Di^)irity  isidf  no 
momentt  fince  it  only  proceeded  from  thence>  that  this  New  Star  is  notice 
fo  diftinAly  to  be  feen  as  at  thatTime^  when  it  was  of  the  Third  M^^aitudew 
It  is  therefore  cert^  that  it  is  the  fd^iame  Star^  which  K^  did  firft  fie 
jImh.  i6oi.  and  continued  till  Jbm.  i66t.  He  that  will  obferve  this  Smt^ 
muft  take  care  left  he  miftake  the  Three  more  Southern  ones  of  the  Sixth 
Magnitude ;  the  higheft  of  which  is  diftant  from  Scheat  fegafi^  3 d*.  z  5'  45'^. 
the  Middkmoft  fiom  the  fame  37*.  25^  zo".  andtheLoweft  38%.4^.3c/'. 
N.  iH  ^85^.  Ann.  itfdi.  NcfvenA.  zS.  Stdh  ilk  nova  in  Pe£hre  Oj^  quae  aliquam- 
diu  ab  jinn:  166 1.  plane  dilituit,  Goeto  fereno  quad  Revivifcere  videbatur* 

Aim.  i66€.  Sepemb.  xi.  Nudis  Oculis  (edam  LnnA  fplendente)  appa- 
ruit.    Seff.  24.  Minor  erat  iHis  tribus  prascedentibus  in  OA^  &  vix  4?  Mago. 
videbatur. 
N.  ^.  p.itiB9>      Ann.  i6yo.Ang.  i6.  SenHmf Crefcere  videtur  ouanquam  necdum  Ma^ 
eft  StelKs  ^  Magn«    5^.  3.  Adhuc  Crefcere  viddntur;    8.  Baak>  acBuic 
Creicere  dq>rdiendimu$ ;    &  OSvt.  13.  Satb  dare  s{>paruerit. 
N..i34./.85^      Ann.  i6ju  jifriL  29.  Vix  major  adhuc  apparuit  quam  Anno  Prxteiito; 
fi  quidem  SteDis  6  Magn.  squabatur. 
Ann.  i6yi.  J$m.  i6.  Major  fere  vidd^atur- 
'Ann.  t6'jz^  Mm.  29.  Adhuc  Crefcere  videbatur^ 
Ann.  1*75.  JuL  22.  Am>an)ut  inftattf  Ma^ 
R  1^4.  ^  8<4,      Ann.  1^77.  Nondum  ad  priorcm  Magnitudmem  XTefrii  videlicet  Ho- 
lioris)   atque  Claritatem  &  SplendcnrGhE)   <<:|<ia   Magnimdme  jlmt.   t&^j^ 
1^58,  &  i<$59«  apparuit)  pervenit:  ^quidem  noiv  nifi  inftar^  Magn. 
adhuc  fiilget.  *        ' 

?*>«.  N.<.        Ann.  i6Zu  Aftg.  18.  Mva  in  Cofio  <3^  Ktidis.  Ckulis  ob  ejofij  ic^ 
^  '^**  nuitatem  parvitatemque  baud  quidem  confpefta,  fed  Telefcq)ip  tdmen  de* 

prehen£i  eft.  -'"  •  '      ''u"":-  .1'  rlyn:  ''y.\ 

Ths  K99  Mtsr^       4*    '•  ^^  jinthelmey  a  Cartht^  at  tijm^  on  ^be  loth  of  Jme^  .fiM 

M  Capitc        1670.  difcover'd  a  Star  of  the  Thind  Magnitude  beneath  x!t)itHMdo£  G^fim^ 

N^'f^Vto^x.   filiated  in  the  Sedion  of  the  two  ftitight  lines,  '•neof  whith  goeth  from 

N.  7^  / 1198.   Zata  to  the  oeareft  of  the^  QuadroMgle  in  ihtii^Miky  ^ifld tfcir<]»tKer  fi^n  the 

BtgU  to  the  Scar,  which  is  on  the  Top  of -the  Vffhr^tfP^ofi^^ 

fent  the  News  of  this  Difcovery  to  M.  Vji^ii^'Mti^iattry^itdiAthtlky^ 

Acadnmy  who  communicate  it  to  the  reft.    They  all  agree>  'tis  i  Nem 

Star,  though  M.  B oppofed  it  at  firft,  aflSrming'it  to  be  in  Bs^ 

rm'%  Tables ;  but  they  pm>^  that  Star  iA  Riyrr)2^  to  t*  tooihw^;-  givfc^  &r 
IXftinguiihment  thefe  Mcafuresi         ^  c/    c     '    - 

The  Bright  Star  mT  je^/w»  i^gw,  its  Jfitffa  JReOu  289^  ^lix  c/a 

DecHmuip  Bcrealis     27   !  19'  10 

But  this  Nea;  Star's  j^fcen/k  RcHa,  is '  — '— .  a^9$  '  3^'  0.6 

DtcRmitiiliifre^    i6    3}  20     | 

bigrtized  by  VjI:   '       ^ 
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VkDifl^ince  from  that  4^  RofirmH  Qfffi  towards  Jacuhtm       ; 

From  the  Tail  or  Cj/gnus  '  ■       '    ■  20 

And  from  the  Zjw:«<S  Lyr<^^  - —  18 

It  came  to  the  Meridian  after  the  Star  m  Roflfo  Ofm- 

And  before  the  iMcida  Ajuik  ~ ^-^ — .— — ,. 

In  the  B^inning  of  J$dj,  this  Star  was  obfervecl  to  decreafe :  July  1 1. 
it  fcarce  appeared  of  the  Fourth  Magnitude. 

u4$tg.  lo,  it  was  of  the  Fifth,  ^^d  continued  to  decreafe  till  it  wholljr 
di£ippear'd.  x  '  v 

ulmio  i6yi.  March  17.  D.  jintbelme  fpied  ii  again  of  ^the" Fourth  Mag- 
nitude. 

^U  4.  M.  Cafjini  found  it  greater  than  the  two  Stars  of  the  Third  Mag- 
nitude that  are  below  in  the  Coiiftdhtion  of  LjrOy  and  a  little  fmdler'  th^ 
that  in  the  Book  of  Cygtmsy  but  more  radiant. ' 

j^bril^.  he  found  it  a  little  dittiinifh'd,  ind'abnoft  equal  to  the  greateft' 
of  tne  two  Stars  that  are  below  in  Zjjfr4.        '    .  '\ 

The  nth,  it  was  equal  to  the  leaft*t>f  thefe  two  Stars. 
.  The  15th,  he  perceived  that  it  increafedj  and  found  it  equal  the  fecond 
time  to  the  greatdl  of  thefe. two  Stars.       ' :    '    \ 
.  From  the  i  (Sth  unto  the  iyth,  it  appeared  of  difierent  Magnitudes,  being 
fometimes  equal  to  the  biggeft  of  thdfe'  two  Stars,   fonietimes  equal  to  the 
leaft,  and  now  and  theft  between  both.       ' 

But  the  27th  and  28th,  it  was  become  as  big  asithe  Star  in  the  Swan'i 

The  5otb,  it  aj^rcd  a  little' cfearer ;  and  th^  firft  Six  Days  in  Aiay  it 

was  greater.   ^  .  t  :s  .-.-::. >'.,-. 

The  15th  of  Mofy  it" was  feen  (malfcr  than  the^fame  Star. 

The  1 6th,  it  was  in  Bignefs  between  the  two  Stars  that  arc  betow  in  Lyra  : 
And  ever  fince  (he  hath  Itill  diminifhed. 

Thus  this  Star  hath  been  twice  in  her  greateft  Splendour ;  firft  on  the 
4th  of  ^/ifriiy  and  the  fecond  time  in  the  Spinning  of  Majf. 

Hifcc  te  invifere  volui,  quo  vos  de  Obfervatione  quadam  notatu  dima  jy  if  Jlcvelms. 
certiwes  facerem,  mentemque  fimul  meam  ea  de  re  vobis  exponerem  :  De  N.^5.  ^loa?- 
J\r<n/a  ;vic.  ilh  Fixa  3  Mag.  fere.  Circa  &  Infia  C^uf  Cygniy  inter  informes 
confpicua,  cujus  Longitudo  i^.  52^.  i6f'.  ^.  &  Latitudo  47%  25'.  22'''. 
Bor.  modo  exiftit ;  ut  Obfervationes,  Die  25  jMliiy  Anno  1670.  A  me  ha- 
bitx^  luculenter  oftendunt.  Nbvam  autem  Steflam  hanc  ipfam  omnino  effe, 
&  in  Coelo  ad  u4nn.  1660.  penitus  inconfpicuam  fiiifle,  non  eft  quod  quif- 
quam  dubitet.  Accidit  enim  ut  u4mis  1655,  1660,  &  i6(?i*  pkrafque  Stellas 
iUa  qmnes,  in  Afterifmo  Cygm  apparentes  fumma  diligentia,  debitis  Orga- 
nis  Dimenfus  fuerim,   atque  ita  omnes  illas,  etiam  circa  Collum,  &  Caput 
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DcDiy1icnCba»  hotaverim,  canunque  Diftantias  k  diverfis  Fixis  ccpcrim; 
nuUam  autem  Stellam  ;  Mag*  eo  loco  ubi  jam  di(5b  J^ava  notatur,  turn  de- 
prehendi ;  quam  tamen  optime,  fi  adfiuflet,  confpexiffem.  Sic  utprimo 
nincCertus  fim,  Ann.  i66oy  &  i66i.  hanc  Stellam  nondum  extiritfle  vifi- 
bilem.  Deinde  clare  ctiam  patet  ex  Bajferi  Vranometrioj  banc  modo  didam 
Novam  Stellam  neque  Ann.  \§oy  Appamifle,  &  per  confequens  neque  7j- 
choriH  midto  minus  Hifforcho.  Si  quidem  &  Bayerm  Fixam  tanta&  Magnitu- 
dinis  deprehendifler,  cum  baud  procul  ab  iUa  aliam  6  Mag.  depinxerk  :  prout 
in  Afterifino  ejus  Ojgu  videre  eft.  At,  inquies,  forte  ea  ipfi  eft,  quam  tu 
Novam  dicis,  quippe  cum  Bajtrm  Congruis  Organis  Stellas  illas  baud  Obfer- 
vaverit,  fieri  facile  potuit,  ut  k  yero  ejus  loco  ad  Gradum,  vd  pauk)  phis, 
aberravit.  Sed,  crcde,  id  fadum  non  eft,  quandoquidem  Stella  .ilia  Parvula 
adbuc  eodem  loco,  ubi  Bajerm  fere  eam  depofuit,  commoratur,  nee  Major  eft 
Stella  6  Mag.  ut  eodem  tempore  ei  videbatur.  Diftat  enim,  uc  ipfemet 
nuper  deprehendi,  ab  Ore  Tegafi  ji*.  35^  oo^^  Dextro  Genu  f^^  jsr*. 
z  j'^  45'^  hinc  provenit  ejus  Long.  oo\  o6\  28  *.  ^.  &  Lat.  -^(S*.  1 1\  14''. 
Bor.  ad  Annum  fciKcet  Currentem  itfyo.  Complet.  JuUo.  At  Nwa,  Elon- 
g^tur  ab  Ore  Peg^  jz*.  5 1'.  35^^  &  a  Dextro  Genu  Pegap  58*.  18'.  50^. 
ex  quibus  Diftantiis  Long.  .I^  .52'.  26'".  ^.  &  Lat.  47'.  25/.  22".  Bor. 
Elicitur.  Adeo  ut  baec  Nofvx  plane  fit  diverla  ab  ilia  6  Mag.  k  Bajent  notata} 
(quanquam  hs  dux  nondum  ad  duos  gradus  ab  invicem  removentur.) 
Atque  ex  Didis  manifeftum  fit,  hanc  Novam  nee  Ann.  1(105.  ^^^  -^^^^ 
i6jcu  inter  caireras  emicuifle  iStellas. 

Cum  primitus  ^  me  obfervahiatur,  qupad  Magnitudinem  &  Splendorem,. 

Stellae  in  Peftore  uiqmU  aeqiiabacur^  nifi  quod  aliquanto  Obtufioris  fiicrit  Lu- 

minis ;  quo  ad  Situm,  refpedu  reliquaruip  Stellarum,  in  Linea  Reila  cum 

ilia  in  Ancona  Ate  Superioris  Q^w,  &  ilia  in  Humero  Aipdl^j  nee  non  cum- 

L$ic$  daLjra^  &  ilia  in  Rhombo  Delphimj  Mediarum  Borealiori  confiftebot. 

Triangulum  vero  iEqailaterum  cum  ilia  iq  pyir^  &iB^^  Cjgm  cooftituebat. 

Nj  €6.  p,  2o*e.      Minim  vero  in modum  M. Sept.  decrevit,  adeo  ut  14 Oct.  nulla  ratiooeam* 

N.  1 54.  /.  8s^  pjjyj  Seftante  obfervari  a  mq  potuai^ ;  licet  <Mnnem  adhibuerim  diligentiam. 

N.  7^  ^  1197.      Ann.  1(^71.  u4fr.  29.  Denuo  Obfervavi.  Excedit  illam  in  Rojiro  Cygniy  ncc 

^  *H-  ^  ^^^-  hon  eam  qux  eft  in  Ancone  Inferioris  Ate  Gfgmy  fereqiie  illi  quae  eft  in  Pe^ 


ftore  Cygni  acquatur^  nifi  quodLumine  pauloObtufiori  &  Rubicundiorimodo 
Luceat.    Qua  vero  Die  primum  rurius  illuxerit,  afiirmar^  adeo  certo  noit 
poflum.    Certus  interim  mm,  ad  Menf.  Dec^  Ja».  imo  Ftb.  baud  Confpicuam 
fuiflfe.    Etenim  port  14  Off.  quo^videri  defiit,  memini  me  oim  fepius  qux- 
fivifle  eo  in  Loco,  fed  nufquam  Apparuifle.     Id  circo  quantum  cdligcre  da-^ 
tur,  vix  ante  initium  Maaf^.  quin  fine  dubio  adhuc  tardius,.  iterum  Prodiit.. 
uifr.  30.  eam  \  Reliquis  quibuldam  Hxis  dim  dimerrfus.^    Diftat  a  Cauda 
Cjgm  20  .  y/.  2o'^  ab  Ancone  Ate  Superioris  Ojgniy   17^..  47'.  50*^ ;  a 
dapite  vero  Strpemarii  54*.  i^^  40'';  fie  ut  eodem  plane  Loco  adfauc  pav 
fiftaf,  ubi  antea  fuerar. 
N;.i4f  /. 8^^.      Mai*  17^   Aliquanto  Minor  videbatur  Rojhro  Cygmj  &  ilia  in  Humero- 
j^quiUi  turn  etiam  Lumine  Obtufior ;  Major  tamen  ilia  in  Cufpide  Sagkt^^ 
4c  a?qualis  fere  illi  Seq;  in  Jugo  Ljr*. 
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Mdi  25.'  Minor  videbatur  quam  Die  ip  j4fr.  qua  primum  vifa  /bit  i  fie  i^t 
-decrefcere  videretur.  Minor  jam  crat  Roftro  Cygni^  ncc  non  ilia  in  Ancone 
Ate  Auftr.  etiam  Minor  illis  in  Jugo  Ljroy  &  Humero  jicfttiU ;  vi;c  Major 
apparuit  Minori  duarum  in  Pede  Cj^niy  &  iUa  in  Pec^ore  A<iHiU. 

Jwt.  16.  Minor  apparuit  ilia  m  Collo  Qfffi;  ficiit  notability  decrc- 
verir. 

yuL  J.  Minor  fere  ilia  in  Collo  Cjgm  j  &  18,  vix  SteUis  5  Mag.  jpqiu- 
parari  videbatur. 

Aug.  z.  Vix  5  Magn.  apparuit  imo  Minor  quam  reliqu«  omnes  circa  C*- 
put  &  Collum  CjfgM  exiftentes  j  per  intcrvalla  tantiunroocfo  ipicabat. 

iSyr.  1 1^   Haud  amplius  conlpc(9ta.  ",'    ; 

Ann.  i6yi.  Mar.  6.  I  obferv'd  it  again ;  but  it  can  hardly  be  feen  wjith  N.  gi.  p,  401S. 
the  naked  Eye.  '        ) 

Mar.  19.   Vix  6  Magn.  apparuit;    a  quo  tempore  neutiquam  acnglius  n.  IJ4•^8^7, 
(vvc.  ad  Ann.  16 jj.)  in  Conlpedum  v^nit,  utut  f^pius  iUam.  d[ilig^ter  ^^4. 
Quaefiverim. 

5.  Ann.  166 J.   in  yan.  The  Nebulojk  in  Andmrnedds  Girdle  (whicKm^y  p«  Nebulofa 
well  enough  be  fecn  bv  the  bare  Eye)  appeared  much  obfcurer  than,  the  Year  Andiwned^^ 
before.     Li  the  Months  of  FelnrHarjjxia  March  I  did  not  fee  it-  M.  BuUialdus, 

6.  I.  Ann.  i66y.  Jan.  20.  The  JVev^  Sutr  in  the  TV^^^of  the  maUy  n'e^kw'^^ca. 
did  approach  to  the  Bignefi  of  a  Star  of  the  Sixth  Magnitude,  and  grew  in  Collo  Cetu 
bigger  afterwards.  ,  .     ';   ;        duf'i§i^^'*^' 

feL  iz.    I  law  it  at  laft  of  the  Fourth  Magnitude^ 

Feb.  24.  It  was  equal  to  the  Stars  of  the  Third  Magnitude,  fhining 
very  bright. 

Feb.  16  and  27.  It  appeared  yet  to  encreafe. 

2 .  Ann.  1 66 J.  In  the  Beginning  of  yanmrj  this.  Star  did  not  appear*  -        By  HHevelius. 

Jan.  23.   I  found  a  little  Star  or  the  Sixth  or  Sieventn  Magnitude  ^ut  N-^<-  i'-4<Jo- 
the  fame  PUce  where  ^the  faid  New  Star  ufes  tq  appear.  '  But  it  then  ieemed    '^^^*  ^'^^^^ 
to  me  not  the  genuine  New  Star^  but  another  j  to  wit,  preceding  the  Ne:w^ 
whofe  Longitude  in  Ann.  \66o.  was  defined  by  me,  Y.  zf.  45 ^  j^''.  and 
.the  Latituae  14*.  41^  32^^. 

■  Fib.  2.  Jt,  appeared  very  bright,  and  tliat,  whei^  jbe  Moon  {hone>  of  the 
Bignefs  of  that  m  the  Month  oi  thQW^haHy  or  Noao  Lini;  from  which  time 
I  always  obferv'd  it  to  gvoyf  bigger-  -^  . , 

Mar.  13.  Idid  ftillfincjit  extreamly  bright,  but  could  not  by  my  naked 
Eye,  becaufe  of  the  vivid  Crepufcle,  and  the  low  Sight  of  the  Star,  accu- 
rately determine  its  Magnitude. 

Ann.  166S.  OSiob.  16.  Nova  in  Collo  Ceti  primum  vifa;  fed  inftar  mi-  m  ,..  ^  o^^ 
nutifiimae  Stellute. 

N^»  7.  Jybva  in  Collo  Ceti  Medium  fere  ia  ore  xquabat. 
^^n.  1669.  Jan.  28.  Minor  erat  ilia  in  Ore. 

^ept.  z6.  Inuar  6  Magn.  apparuit. 

Oit.  ,16.  Ilia,  in  Ore  Major  erat,  &  Clarior. 

OcL  27.  Lucii3im  4^an4sb.  aequabat. 

Nov.  19.   Major' ilia  in  Ore  &  Minor.  AfanM.  f^  r^r\r^]^ 
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Anno  i6yo^  jittg*  ij.  Maximo  gaudebat  Lumm^  «qiudes  Cat  StdB&s 

Sept.  5.  Admodum  Fulgida  extitit;  &  8  asqualis  Mmdik  CcH. 
M.  €C  h  icttg.  Ad  medium  ulque  MeiSis  Off.  ManM.  CcH  squalis  ftre  exiftit  Magnitu* 
din^  &  Claritate  earn  propemodum  fuperavit ;  adeo  ut  hoc  Anoo  fecundae 
flierit  Magn.  ac  Major  quam  prascedentibus  Annis,  excepto  Anno  i6iSo^  quo 
Major  etiam  MatuUb$tU  Ceti  k  me  fiiit  deprehcn^  Aliis  temporibus  non  me- 
mini  earn  tertise  Magnitudinis  Stellas  fuperafTe^  Cercum  igitur  eft>  ipfam  noo 
eandem  femper  pras  fe  ferras  Magnitudinem  nee  Ckritatemi  unit  in  maximo 
fiio  exiftat-  Incremento. 
H.I 34.  ^8^^•      Dec.  5;  Adeo  deaeverat»  ut  vix  Stellas  6  Magn.  aequaretur. 

Anno  16.71,  j^.  I4»  iBquabatur  Stellas  ad  Genanh  imo  fere  Major  pauk> 
videbatur. 

^quabatur  illi  in  Ore  4  Magn. 
Vix  6  Magn.  apparuit. 
Ntrv.  ;.  Non  amplius  apparuit. 
Anno  \6^z.  Am.^^.  Chriflimis  fulgebat  Radiis^  Major  erat  ilia  in  Or, 
&  Minor  MoHdihma. 

Sept.  17.  Minor  ilb  ad  Genanty  vix  4  imo  5  Magn.  &  25.  vix  6 Magn. 
2W.^S<4.  A  Menfe  circiter  OHob.  ad  Decemb.  23.  Anno  i6'j6.   ne  lemel  quidem 

ProdiifIe>  unit  femper  omni  fhidio  Vigiles  Oculos  ad  earns  quoties  OUerva- 
tionibus  operam  ferenis  nodibus  dedi,  direxerim. 
iM.  ^8^8.  Anno  i6j6.  Dec.  10.  Bene  memini  me  A^4K9  banc  mCoBo  Ceti  haudvi* 

difle,  licet;  ea  in  Cc^li  parte  pliirimas  Stelluhs  obfervaverim. 

De^*  2;.  Ncfvam  banc  in  Cotlo  Ceti  Coelo  admodum  fereno  clariffime  vidi- 
mus ;  &  quidem  tanta  Claritate  &  Magnitudine  fulgentem>  ut  AimdihtiUm 
Ceti  non  fdum  asquaret,  fed  Magnitudine  &  Claritate  vinceret. 
Dec.  }  I.  Fere  Major  ManM.  h.  e.  2  Magn. 

Anno  1677.  yan.  1.  Clariflime  rurfus  Aflfii^ebat,  Major  fere  A£mM.  Cetiy 

Major  quoque  quam  extrema  -^  &  Aiarcab.  fe^jk  Colore  &  Lumine  fere 

'xqualis  AimM.  Memini  taitien  me  olim  obfervafle^  quando  Secundx  exiflc- 

bat  Magnitud.  earn  paulo  Albicantiorem  &  Splendiorenu 

Iha.  C0L  Anno  i(J8i.  -4ig.  18.  Nova  Stella  in  CoUo  Cetiy  hac  node  Luna  etfi 

N.  s.  p.  »^»-      Plena  6c  Splendente,  major  ^rat  ea  in  Ore  Cctiy  fed  nondum  aequabat  Lud- 

dam  ManMbuU. 
Bv  ACCaflini.       }.  Anno  i6j6.  Mar.  Infpe<9a  mihi  efl  Stella  Nova  in  Ore  Cetiy  quae  An- 
N.  12^  /.  5^5*  nos  aliquot  latuit,   Solaribiis  Radiis  tempore  Mtoimae  Fulfionis  immeriaj 

nunc  vero  Stellas  j  Mag.  ficile  fuperat.^ 
3y  Uf,  Flam-       4.  Novam  in  PcBore  Ceti  faepius  antp  Ofto  Menfes  vidi>  nee  Mincwcm 
ftced.  quam  innait  CI.  Cajfmsis. 

AK^lt^fi^       7.  March  10.  \66%.  Not  far  from  the  Star  in  Eridahsety  which  is  called 

Endani|s  \  h    ^j^^  j^^j^  j^y  ^ajertUy  there  appeared  a  Star  equaf  to  the  brightefl  of  the  Fourth 

N.  55!  ^"(^*85•     Magnitude,  almoft  in  the  fame  Place,  where  was  obferved  the  Comet  o£  jimt. 

1(^64.  Dec.  5 1,  which  Star  was  not  then  feen,  nor  at  other  times  elfewhere, 

nor  is  defcribed  in  any  Catalogue,  on  any  Globe  or  Map,  that  I  can  leara  ; 

which  therefore  I  deem  to  hz  a  New  one^  that  is,,  of  Nov  ^ptarartce. 
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8.  The  Omet^  ,Am  1^72.  had  (00  the  xft  of  ^prj;  N.  S.)  pds'd  45'.  A  N^wStsr « 
beyond  the  moft  Northern  Star  of  thtJHiuidof  Tammsj  and  was  diftant  I**-  Taurus^  by 
4j^  from  the  Star  rfmt  was  nearcft  to  that  towards  the  South.    M-  Caffini  rS?  404^. 
having  confitki'd  thcfe  two  Stars,  ohferv'd  that  the  Second  is  not  lefi  bright 
than  me  Firfl,  and  yet  that  Baferm  hath  not  marked  it;  and  that  at  firft  Sight 
it  (eems  that  Tycho  hath  left  it  out  in  his  Catakgue :  For  he  puts  four  Stars 
in  the  Place  he  caUs  in  QtuubrilMero  Cervku^  and  he  Ipeaks  not  of  this  which 
is  the  fifth,  and  maketh,  with  the  other  four,  an  irr^ular  Pentagone.    This 
Omiffion  oiBajfermj  and  the  Denomination  which  Tycho  ufeth  to  denote  thefe 
Stars,  which  fuits  not  with  the  Number  nor  the  Configuration  that  now  jq> 
pcars,  do  adminifter  Cauie  to  doubt,  whether  the  Star  in  Queftion  be  not 
one  of  thofe  that  appear  fiom  Time  to  Time. 

.    XVI,   I.  Supponit  CL  Offinm,  ad  Planetam  in  EUipfi  moventem  extendi  lo  find  th%  A- 
ab  utroque  Foco  duas  Redas>  quarum  altera  fit  Medii^  altera  autem  Veri  ^^^^^  f  ^H 
Motus  Linea.     Conftrudio  pono  talis  eft :  Jtm!  cS  '• 


L  eft  Centrum  Concentrici  ABCDE. 

BLD  eft  Diameter. 

B  A,  B  C,  B  P,  funt  Intervalla  Ap- 

parentia. 
pE,  DF,  DCt,  funt  Intervalla  Me- 

diorum  Motuum. 
BE,  BF,  BQ^,  item  DA,  DC, 

D  P,  funt  Lineae  Redx. 
BE  fecat  DA  in  Hi  BF  fecat  DC 

in  G;  BQ^ fecat  DP  in  R. 
R  H  G  eft  Linea  Re6U. 
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B  I  eft  Peipendicularis  ad  R  H  G. 
I  eft  Centrum  Ellipfeos.  N.V7. !».  n<^8- 

L I  eft  Excentricitatis.  ^''  ^"-  '^^ 

IO=LI.  Ffi.  117. 

O  eft*  Focus,  circa  quem  ordinatur 

Medius  motus  1    L,    circa  quem 

Verus. 
IM  =  IN  =  LB. 
M,   eft  Apcgeon  ;    N,   Perigcon ; 

B  L  M,  Aiiomalia  Vera. 


DwtMfhratw.  i.  Illuftriflimus ac ReverendifHiSirr^ Wardusy Epifcopus So- 
rishfrien/isy  in  Examine  Aftronomis  Philolaics,  docuit  Methodum^  ex  data 
Anomalia  Media  Planetarum,  inveftigandi  Verum ;  quas  eft  hujufmodi. 

C,  eft  Centrum  Ellipfeos  AEP  :   F,  focus  circa  quem  ordinatur  Medius     1%.  ua.    . 
Motus.    S,  focus  circa  quem  ordinatur  Verus  Motus.    A,  Apogeon.    P,         y  .  ^ 

Perigeon.    E,  Erro  five  Planeta.    AFE,  Anomalia  Media.    ASE,  Ano-        

maHaVenu   FET,  Linea  Reda;  ET=SE.    S T,  eft  Linea  Reda. 

InTriangulo  SFT,  dantur,  i.  SF,  diftantia focorum :  2.  FT  =  FE 
^-ES  =  AP.  5.  AFT,  Angulus  Extemus,  five  Anomalia  Media,  aequalis 
Summas  Angdorum,  F  S  T  &  T.  E150  inveniri  poteft  F  S  E,  five  Anoma* 
lia  Vera,  asqualis  Differentiae  Angulorum,  F  S  T  &  T.     Nimirum. 

Vt  Setm-frmmd  Latcrwn  F  T  -^  F  S,  4^  Setm-^ffercmiam  eorwuitm ;  Ita 
ToHgem  Scm-fumnkt  jiytgtdomm  F  S  T  ^  T,  ad.  Tmgtntem  Sefm^d^cremU 
fonmdem. 

Sed  Semi-fumma  laterum  F  T  &  F  S  invenitur,  fubftituendo  pro  F  T  aequa- 
lem  AP,  cujus  Semis  eft  AC,  qui  additus  CS,  femifll  ipfius  F  S,  facie  Se- 
mi-fummam  A  S>  Diftantiam  Planets  Maximam. 
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Turn  fi  ex  Semi^funum  A  S,  auferatur  Latus  Mim»-FS,  reftant  Scmf- 
di^Fernida  Latmim  F  A>  squ^  P  S>  difhntis  Pknetx  minima^ :  ut  ii 
Regula  ex  Anomalia  Media  data  inveniendi  veram. 

Vt  A  S,  Diftamia  PUnetdt  Maxima^  ad  PS,  Diftantiam  A£mimami  Ita T^0^ 
gem  damdid  jinomalid  AiedUy  4id  Tangentem  dmriJuc  jlmmu^  Fir^. 

CaroUar.  i.  Si  continuctur  S  E  ufque  ad  V,  ita  E  V  fit  =  ipfi  FE,  Sc 
tota  S  V = Axi  A  P,  erit  Trianguli,  F  S  V,  Angulus  V,  Serais  ProR^hm^ 
refeos  FES,  ideoque  a^qualis  Semi-differentiae  Angulorum  Anormliae  Medis 
&  Verae,  h.  e.  ipforum  AFE,  &  ASE;  &  Externus  A  F  VrsSemi-fummac 
conindem,  AFE  &  ASE,  Angidorura,  shhtSifciL  Semi-diflferemia,  VFE^ 
ex  Majori  AFEj  unde  oriuntur  duae  Analogic, 

I.  Vt  Shms  Semi'-fimmM  ^AwmaHU  Medue^  Pir^,  AF V>  ad  Smtm  Semi^ 
differentia  earmdem  V;  ita  S  V,  (=:-4\-i  tra»fverfi  A  P)  4^  S  F,  Difiamiai^ 
Focarttm. 

z.  Vt  Simis  Serm-fiimma  AnomaiU  Media  &  Vera  A  F  V,  adSitmm  Atem^ 
lUrerayTSY;  itaSYy  (vex  Axis  AP)  adWy  Std^enfam  AmfmalU  pira  : 
Ita  ijutnjue  Semiaxis,  AC,  ad Semi^/idftenfam  V  X,  vel  F  X. 

CoroUar.  Si  in  eodem  Triangulo,  F  S  V,  ex  Subtenfe  F  V,  Pundo  me- 
dio X,  erigatur  Perpendicularis  X  E  i  fecabit  ilk  S  V  in  duas  partes,  quarum 
akcra  V  E  =  eft  lineae  Medii  Motus  F  E,  altera  vero  S  E,  eft  ip&  linea 
Veri  Motus. 


X.  Ska  Centrum  Concentrici  chfi, 
cadj  Diameter,  eademque  Linea  Ap- 

fidum. 
c  hj  Arcus  Anomaliae  Verx,  cui  re- 

fpondet. 
d  i,  Arcus  Anomalis  Mediae*    Itaque 


c  dhy  eft  Angulus  dimidias  Anomalias 
Verae,  & 

d  c  iy  Angulus  dimidix  Anonialiae  Me- 
diae. 

c  iy  &cd  hy  funt  Lineac  Redae,  fecan- 
tes  fe  mutuo  in  g. 


Ab 


InterfedionisPunfto^,  demittatur  ad  c  d,  Perpendicularis^ 
dh  :  hg  X  :  Radius  :  Tang,  bdgy  vel  cdh. 
-       '      '  -    "        Tang.  IfCgy  vel  dc  i. 


h.  Eritigitur, 


JLt  c  h  x  hg  :  :  Radius 
Ergo  dh%  Tang,  cdhzmhgy.  Rad.  =r^ ^ x  T«ng.  d c /. 

Quare  dbicbii  Tang,  dc  $  :  Tang,  cdh;  hoc  eft,  d  h  erit  ad  c  by  at 
Tangtns  dimidix  Anomaliae  Mediae  &  Tangentem  dimidiae  Ancmiafe  Vera?; 
adeoque  (per  Regulam  fupra  expofitam)  ut  diftiwitia  Planet  a*  Maxima,  "ad 
diftantiam  Minimam.  Quamobrem  d  bzz:  erit  diftantiae^  Planets 'Maxima? ; 
&c  c  b.  Minima: ;  8c  a  by  Exctntricitati.  :.,i      '  ' 

Cumque  idem  eodem  raodo  Demonflretu^  de' ceteris  (Jjmnibus  Interfiifti- 
onum  Punftis,  nimirum  Perpcrtdiedares  ab  ipfis  ad  t^</  Lineam  incidere  in 
Pundum  b ;  oportec,  ut  Re<9:a,  jungens  ipfas  Interfedicnes,  congruat  Per- 
pendicularis b  g  f. 
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5^  Dufta Diamctro  ^4  i^,  fiat  Arcus  it'=  '  ^  &  ducantur  k^Cy  8c  hl^ 
ftccantcs  fe  mutuo  in  ^.  Ab  ^,  in  l^gfy  demittatur  Perpendicuhris,  h  r,  ea- 
demque  Parallda  Aplidum  Linear  ca;  erit  Angulus  r h  s,  Semi-difFerentia 
Arcuum  AiK)mali«  Verx  c  A,  &  media  J  u  Turn  ab  eodem  h  Punfto  du- 
catijr  Reda  h  ^,  fadens  cum  4^*,  Angulum  =  Angulo  r  h  Sy  8c  occurrens 
Lineae  Apfidum  m  R$  tnt  Trianguli  m  fihy  Angulus  fi  a  hy  Menfura  Arcus 
c  hy  five  Anomalix  Verae,  8c  0  hoy  femi-differenria  Anomaliae  Verae  &  Mediae 
(ex  Conftrudione)  J  6c  Extemus  c /i  hy  (xqualis  duobus  Intemis  &  Oppofiris 
^ahyScfihdy  adeoque  compofitus  ex  Anomalia  Vera  &  Semi-diflfibrentia  ejus 
i  Media)  erit  Semirfumma  Anomabae  Verae  &  Mediae.  Ei^o  per  Corollarii 
pnmi  Audt^am  priorem  j  Vt  finm  c  (l  hy  adfmmn  gha;  Ita  Radius  4  h, 
ad  Excemrkkatem  a  0,  Sed  fiipra  Demonftravimus  quoque  a  b  aequalem 
Excentricitati.    Ergo  Punftum  $  congruit  Pundo  b. 

Turn  ex  h  excitetur  ipfi  h  by  Perpendicularis  bt;  Aio,  banc  continuatam 
Incidere  in  Punftum  Interfeftionis  p.  Nam  Triangub,  rhsy  8c  bhty  fiint 
Similia>  ex  Conftrudione ;  quemadmodum  &  Triangulum  hp  k^y  fimile  eft 
Trianguto  hgi,  cum eidcm  Peripheriae  c hy  infiftentes  Anguli  pki>  8c  g thy 
fiat  asqualeS)  nee  non  asqualibus  Peripheriis  /^/>  8c  i  dy  infiftentes  Anguli 
f^k*  ^g^h  acquales ;  quare  &  Tertius  hp i^ ,  acqudis  eft  Tertio  hg  i. 
£t  ex  asqual&us  f  h  kji  8c  g  h  Sy  abktis  asqualibus  b  h  ty  8c  r  h  Sy  reftanc 
xqxj^ksphby  8cghr.  UndeficArguo^  srhzztbh,  8crhs-=zbhty  Ex^ 
gobsr=zhtb;  ergo  &  Complementa  horum  ad  Semicirculum  fimt  aequa- 
Ua>  nimirum  rsiz=zbtkj>  8c  sig  =  t  k^py  Ei^o  8c  i g  s  =  l(^p  ty  quibus 
ablatis  ex  asqualibus  tgifp  8c  k.p  hy  reftat  hgs  =hpt;  8c  g  h  r=p  h  b, 
Ergo  8c  h  r g^hb p.  Sed  A r^,  eft Re6ms,  Ergo  &  h bpy  Reftus eft. 
Cum  vero,  8c  hbt  Re6tus  fit,  ex  Conftruftione,  erit  r  ^  Jnde Reftum  ipfi 
b  p.  Cumque  idem  eodem  modo  Dcmonftretur  de  quavis  alia  Interfeftione 
linearum  ab  *,  &  /^j  ^d  CoMruentia  Anomaliae  Verae  &  Mediae  Funda. 
dudarum ;  patet,  non  modo  R^dam,  jungentem  Interfediones,  tranfituram 
per  b  pundum ;  fed  &  A  ^,  lineam  perpendicularem  fi^re  ad  eandem  Jungen- 
tem.    Q.  E.  D. 

QnvUwri$pH.  Si  i  quovis  pundo  Anomaliae  Verae,  puta  h  ad  refpondens 
pundum  Anomaliae  Mediae  iy  ducatur  Reda  h  i ;  excitata  h  Centro  Excen- 
tfici  b^  ipfi  cbdy  Perpendicularis  bf,  fecabit  ipfian  h  i  in  Sy  ea  ratione  quam 
liaea  Medii  Motus  obtinet  ad  lineam  Veri  Motus. 

Nan)  per  QroUarii  Primi  Aud»^tam  P^fimcremy  h  b,  eft  Semi-fiibtenfa  ; 
ci^  per  CoroIL  2.  Perpendiculans  ereda  ex  b,  nimirum  b  t,  fecat  Diame- 
trum  h  kji  va  ty  tSi  ratione  quam  linea  Medii  Motus  obtinet  ad  lineam  Veri 
Motus«.  Ergo  8c  r  Sy  (five  bfy)  fecat  h  i,  lineam  eadem  ratione  in  / ;  pro- 
pier  DenK>nftratam.  modo  Figurarum  t  b  h  l^p  hby.8csrhighry  Simi- 
iitudinem. 

Caetcrum  exhudata  fuperius  ReverendiflT.  Wards  Methodo  invenicndi  pri- 
mam  inequalitatem^  non  eft  difficile,  alium  adhuc  modum  inveftigandi  Ape* 
gca  &  Excentricitares,  non  minus  Diredum  &  Geometricum,  &  Obfervr- 
Qpnes  quotvis  admittentem,  producerej  quem  &  paucis  exponam. .  Plures 
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modes  invenknt  Aftrophili  in  ReverendifT.  Viri  jifbrtmmU  Gemetrkoi  ad 
quam  eos  remitto.    Interim 
Tig.  no.  Sint  /  &  ^  duco  Foci  Ellipfeos  i  t  8c  Uy  duo  Punda  Vcri  Motus  Pknetx; 

Arcus  Ellipfeos  t  Hj  tx  I  fpedatur  fub  Angulo  t  I  Uy  &  ex  ^  Tub  Ai^ub 
t  du'^  item  Difiantia  Foconun  Id^  ex  t  fpedatur  fob  Angulo  dtly  Sccx$$^ 
fub  Angulo  dul:  Aio  differentiam  Angulorum  1 1  $h  tdu,  asquakm  efle 
differentiae  Angulomm  dtU  ii  dnU 

Cum  enim  Trianguli  lux,  tres  Anguli  fimul  fumpti  aequalcs  fint  Trian- 
^ili  ^  r  AT,  tribus  Angulis  fimul  fumptis;  fi  auferantur  utrinque  xquaks 
X iiy  ic  d  X  t,  reliquorum  duonun  lununa,  mIx  -}-  luxy  erit  =  fumm« 
reliquorum  t  d  x  '\-  d  t  x^  &abhis  aequalibus  Summis  fi  auferatmir  iti- 
aequales,  f^.  g.  ulx^  ex  priori>  Sctdx^  expoftcriori;  reii^iorum/ivx,  8c 
dt  xy  differentia  =  eft  diffcrenti«  abktorum  nlxy  8ctdxi  quod  erat  pro- 
pofitum. 

Centro  /.  Intervallo  Axis  Tfanfverfi  m  n^  defcribatur  Circulus  4  *  r,  cujus 
Arcus  4  b^  rurfus  ex  /  fpedatur  fub  At^o  a  I  by  Sccxdf  fub  Angub  n  d  by 
item  diftantia  fbcorum  I  dy  ex  a  fpeotatur  fub  Angulo  lady  8c  ex  b,  (ub 
Angute  Ibd.  Ergo  rurfus  differentia  Anguforum  a  I  by  8c  adh,  =eR  dific- 
rentiae  Ai^ulorum  lady  8c  Ibd.  Sed  per  CarvlL  i.  Angulus  la  dy  Semis 
eft  Anguli  ludy  8c  Angulus  Ibdy  Semis  Anguli  It  d.  Ei^  honmi  Angu- 
lorum lady  8c  I  b  dy  difterentia  =  eft  Semi-dii&rentix  Angulorum  I  m  dy 
8c  hd;  ergo  &  Angulorum  a  I  by  8c  ad  by  differentia  =  eft  S«ni-diffcrcn- 
tiae  Angulorum  ulty  8c  ndt,  quorum  prior  eft  Intervallum  Apparens  dua- 
rum  Obfervationum^  poflerior  autem,  Intervallum  Motus  Medii.  Data 
igitur  horum  intervallorum  differentia,  datur  quoaue  hujus  (differenriae) 
oemis>  nimirum  differentia  Angulorum  alb,  8c  a  db.  Sed  a  I  by  idem  eft 
Qyymnlty  dato;  ergo  datur  quoque  4  ^  ^,  Angulus,  fub  quo  Peripheria  4  ^^ 
fpedatur  ex  d. 

Simili  modo  oftendetur,  difierentiam  Angulorum  t  Ijy  8c  t  dj,  xqudem 
ciTe  Summae  Angulorum  Itdy  8c  lyd;  nee  non  difltrentiam  Angulomm  bhy 
8c  bdcz=eiTe  Sumrnx  Angvlonim  Ibdy  8c I C6L  Cumque  Ibd,  femis  fit  fp» 
fius  Itdy  8c  Icdy  femis  ipfius  Ijf  d;  erit  fane  Summa ipfbrum  I bdy  8c  Ic  dy 
=  femi-fummaB  Anguforum  Itdy  8c  lydi  hoc  eft,  differentia  Angulorum 
b  Icy  8c  b  dcy  =  erit  femi-differentiae  Aneuforum  t  Ijy  8c  t  djy  quorum 
prior  eft  Intervallum  Apparens  duarum  Obtervationum,  poflerior  autem.  In* 
tervallum  Motus  Medii.  Quare,  data  horum  Intervallorum  diflf^enria,  datur 
quoque  hujus  Semis  nimirum  differentia  Angulorum  blcy  8c  bdc*  Sed  blc, 
idem  eft  cum  /  /  r,  dato ;  ergo  datur  quoque  b  dcy  Angulus,  fub  quo  Peri- 
pheria  b  Cy  fpe£tatur  ex  ^.  "        '  *  , 

Unde  liquet,  &  datb  Intervallis  Obfervationum  Mediis  &  Apparemibus 
daw  Angulos,  fub  quibus  ex  d  fpedantur  Circiili  ab  Cy  Peripheriae  quotvis, 
inter ceptae  y  lineis  Veri  Motus.  Ergo  per  Hcrmni  The$r.  Plan.  Ub.  i.  cof*  j. 
Prop.  12.  Schol.  I.  totidem  Circuli  Segmenta  defcribi  poffunt,  capacia  Angu-* 
lorum  fub  quibus  ifti  Arcus  confpiciuntur  ex  dy  quae  fegmenta  omnia  fe 
mutuo  inteifecabunt  in  d.    Poffunt  igitur  8c  hac  Methodo  inveniti  Apc^ea 
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A  Exccntricitates  Pknetarum,  ddineadone  Gijomcmca,  adhiWds  Obfervati* 
onibus  quotvis ;  nee  difficSius  eft>  Circulos  duc*e,  qyamiineas  Reftas. 

Sed  ut  demus  id>  quod  vcrum  eft,  ClhrifHmi  €ii^  Delineationein  Geo- 
metricam  non  nihil  ccpeditioremeflre ;  ver^um  eft  interim  iie>  (i  oexf  (CHjt»  A« 
flronomis  expetitam  le(5^einur>  Di^^ranunaa  requirat  Enorniis  M^nimdit^ 
^eoque  operonor  evadat>  cjnam  ip4e  Calculus.  Ad  hunc  autem  accedentes, 
utramque  Methodum  a^quipdlere  deprehendemus.  Ne  quis  vero  Apogei 
&  Excentricitatis  utraque  Mediodo  mvait«  ^  vero  difcrepantiam  cenfeac 
Eirori  CakulL  imputuxlam :  teftat  ut  Hypochefin  Excuciamus. 

Et  Elliptic^  quidem  Orbitae  invendo,  fine  controverfia  iCiy /ptv  debetur ; 
fed  quibus  Accderadonis  &  Retaidadonis  gradibus  incedant  Pbneta?,  definire» 
iK)n  minus  pertinet  ad  integrandam  Hypothefin,  quam  ipfius  Orbit«  deters 
minado.  Quanquam  autem  ex  CI.  OQm  (vd  Interpretis  ejus)  fermone  id 
nuiquam  apparet ;  attamen  ex  Coiiltruftione  Problematis,  &  ejus  Analyfh 
manifeftum  eft,  eum  fuppojiere,  Planetem  ex  ;Foco  fuperiori  yideri  prorfus  \ 

aequabili  Mom  incedere.  Fuit  fine,  cum  idem  exiftioMrct  KefUrnsy  quod 
ejus  fcripta  evolvenribus  liquere  poteft.  Sed  cum  id  Cbfervationibqs  nequa- 
quam  Congruere  animadverteifit,  mutayit  fentenjjain,  &  Lineam  Veri  Motus 
Pknetae  aequalibus  teraporibusaequal^sArpis'EDipticas  verrere  profeffus  eft  : 
Punftum  autem,  ex  quo  PJaneta  fxafte  aec^uabili  Motu  procedere  videtuis 
nullum  (OTinino  extare  in  hoc  Univerfb,  ^fi  id  libratile  ftatuere  libeat.  NulS 
interim  punfto  propius  aequabilem  viderf  inceffum  Planets,  quamipfi^Foco 
Tuperion  EUipfeos.  Neque  inventus  fuit  haftenus,  qui  Areas  KepUri  Phaeno^ 
menis  fatisficere  poflc  ncgaret ;  fed  cum  eas  Calculo  direfto  exhibere  nee 
ipfe,  nee  poft  eum  quifquam  potuerit,  caufari  funt  nonnulli  Keflerunh  nimis 
indulgentem  caufis,  Phyficis  a  Geometria  diverfum  abiifle ;  quafi  caufs  Phy- 
fic«  repugnent  Geometria,  aut  minus  Geometricum  fit  Problema ;  quod, 
nulla  injefta  Phyficarum  Caufarum  mendone  fie  proponitur :  JXua  Area 
Trilmeh  i^tter  Uncos  Afpdum^  &  vert  Motm,  ftec  nm  Peripheriam  Ellifticam 
4Mtcrceftiy  imemre  Angulmn  od  SoUm.  Habent  igitur  a  KefUro  refponfum,  qui 
illi  iyi'iiJL<\tifkv  objiciunt ;  nim.   Bam  ipji^  Schema  fihant. 

Qiamvis  autem  Religio  fiierit  Keflrroy  ab  Hypothefi,  quam  naturalem  efle 
plane  perfuafum  habear,  recedere ;  quidni  Jibarum  foret  allis  pcrieulum  fir- 
^ere,  num  via  qugevis  alia  detur,  inequalitatcm  Planetarum  Primam  diredo 
Calculo  inveftigandi  ?  IdeoqueVirCl.i^J^.  5/^ZJ^^agcreffuseftRatiocinio 
Geometrico  indagare,  qua  femita,  &  quibus  intenfionis  ae  remiffionis 
gradibus  conveniret  Planetas  ferri,  ut  ab  aequabili  inceflus  Norma,  Aftro- 
nomis  ante  KefUrum  aflumpta,  ad  eam  quam  fpe£famus  Inasqualitatem  per- 
duceremur.  Perepnant  IBuft.  Viri  mpnumenta,  unde  pmnem  hujus  ,In^ 
venti  rationem  hauriri  licet  Aftrophilis.  Amplexus  eandem  Reverendifn  Stth. 
Wardmy  prlmum  oftendit,  paria  facere  cum  linea  acc^uabilis  Motus  circa  alte- 
rum  Ellipfcos  Umbijicum  gyrata  \  deinde  &  Calculi  Dircdi  Methodo  oma- 
vit  ea,  quam  paulo  ante  recitavimus :  Ita  ut  nihil  amplius  defiderari  poflet, 
<]uam  ut  Urania  ftlicibus  Cceptis  annueret.  Cujus  cjuidem  Nomine  fuicipere 
^ufusfiiit  Illuftriff.  Onnti  Taianusy^ixo  biennio poft eiufdem fere  tenoris  fcnpto      (^ r\r\c\\o 


(258) 


adeo  veram  effe  Hvpothefiny  ut  deprehen£mi  circa  Odantes  dircrq>amiaiii,  . 
Aftronomorum  Infcida?  tiibatam  mallet.  At  CI.  BsiUiaUusy  audieodum  po- 
dus  ipfam  Aftronomiam  ratus>  Ohfervatorum  ore  loquentem^  fecundis  Curis, 
adhibita  prioribus  Invenus  Limitadone  auadam*  difcre{>antiam  illam  extermi- 
navit.  tjnde  porro  intelligitur,  Hypotnefin  illam,  cui  CL  C^mm  Invefti- 
gadonem  Apogeorum  &  Excentncitatum  fuperftruit,  tantundem  fere  deficere 
k  vero  quantum  CI.  BuUiaUi  Limitado  pollet>  atqoe  ab  illo  defedu  puUulare 
Calculi  a  Cccio  difTenfum. 
Bt  Mr.  Edm.  2.  Motus  Terrje  Annuus  per  Eclipdcam,  Opdcam  Intqualitatem  inducit 
Halley.  Mptibus  ca?terorum  planetarum ;  Aftronomis  Copcrmcanis  nomine  Parallaxeos 

N?^i8.'*.^gjf  Orbis  nodlfimam;  quam  quidem  in^qualitatem,  ex  Obfervadonibus  nan 
multa  opera  diatam,  Methodi  fequends  bafin  firmiSOTmiam  conftituo ;  ubiprae- 
ter  Oblervau  nihil  aliud  fupponitur>  quam  quod  Orbes  Planetarum  (int  £1- 
lipfeS)  quodque  Sol  in  Foco,  omnium  Orbibus  communis  (it  confUtutus  & 
denique  quod  Tempora  Periodica  fii^orum  ita  innotefcant,  ut  non  fentia^ 
tur  error  aliquis»  faltem  in  duabus  vel  tribus  Revolutionibus :  His  concef- 
fis>  Motus  TertXy  pro  caneris  Planetis  neceflario  requifitus>  primo  aggredi- 
endus  efb 
^.  ur.  Sit  S,  Sol;  A  BCDE,  oibis  Terrjcj  P.  Planeta  Mars,  (qui  in  banc 

rem  jJurimis  de  cauils  bnge  praeferendus  eft  ;  &  primo  obfervetur  Verum 
Tempus  &  Locu$>  quo  Mars  opponitur  Soli ;  Tunc  enim  Sol  &  Terra  coin- 
cidunt  in  Lineam  Kedam  cum  Marte ;  vd  (quod  fere  Temper  accidit  fi 
habuerit  Latitudinem,  cum  punfto,  ubi  Pemendicularis  ^  Marte  demifia  in 
planum  Ecliptics  incidit.  Sic  in  Schemate^  S>  A>  &  P,  funt  in  Linea  Reda; 
deinde  poft  687  dieSf  Mars  reverdtur  ad  idem  punftum  P,  ubi  in  priori 
Obfervatione  Soli  opponebatur ;  Terra  vero  cum  non  revertatur  ad  A>  ni(i 
poft  7307.  dieS)  in  B>  Solem  reipicit  in  Linea  S  Bi  Martem  vero  in  Linea 
JB  P)  &  Obfervatis  Longitudinibus  Solis  &  Marti$>  omnes  Anguli  Trianguli) 
PBS,  dantur,  &  fuppouia  PS  1 00000,  in  iifdcm  partibus  invenitur  Longi- 
tude Line3B  S  B ;  pari  ratione  poft  alteram  Manis  Periodum,  Terra  exiften- 
te  in  C,  invenitur  Linea  S  C,  nee  abfimiliter  Linea  S  D,  S  E,  S  F,  diflferen- 
tixque  Obfervatorum  Locorum  Solis,  funt  Anguli  ad  Sokm  A  S^B,  B  S  C, 
C  S  D,  D  S  E  :  Sic  tandem  ventum  eft  ad  hoc  Problema  Geometricum ; 
Doiits  tribus  Unas,  in  nno  Ellipfios  Toco  coeumibusy  tarn  Longkudim  qu  -m  fa/i* 
tianc,  invemrc  Longitudinem  Tranjvcrji  Diametric  cnm  Diflantia  Focorum  :  Cu- 
jus  Refoludo  extenditur  edam  ad  Reliquos  Planetas,  fi  poft  Theoriam  Mo- 
tus Terrae  cognitam,  fcrutemur  (fecundum  Methodum  propofitam  a  Reve- 
rendifT.  Epifcopo  Saristurienfi in  ^flronomia  ejus  Geometrica,  Ub^  2.  Part.  2. 
Of.  5.)  tres  Diftantias  Planetae  alicujus  a  Sole  in  pofitionibus  fuis.  Quo- 
niam  vero  Rev.  Efijcopns  fupponit  Planetam  ita  ferri  in  Orbe  fuo,  ut  afquali- 
bus  temporibus  aequales  Angmos  ad  Focum  alterum  Ellipfeos  abfblvat,  &  d 
Calculum  fuum  fuperftruit,  non  incongruum  videtur,  oftendere,  quomodo 
id  ipfum  fieri  poffetabfque  ifta  fuppofitione,  quam  Obfervado  nos  rejicien-^ 
d^nimonet. 
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Sit  S,  Sol;  A  L  B  K,  Orbis  Terrae ;  P.  Planeta,  vel  punftum  in  PknoK^.  u*. 
Eclipticar,  ubi  Perpendicuhris,  a  Planeta  dcmifia,  incidit ;  A  B,  Linea  Apfi- 
dum  Orbis  Teme :  Obfervcntur  primo  Planets,  in  P,  Longitude  &  Lati* 
tudo^  fimulque  SoUs  Longitudo  a  Terra  in  K ;  &  poft  Penodum  eju(dem 
Planetae.  Terra  exiftente  in  L,  Ohferventur  denuo  pofitiones  Planets?,  Solif- 
que,  ut  prius  :  jam  ex  Obfervatis  Longitudinibus  Solis  &  Aphelii  Terrr, 
Anguli  ASK,  A  S  L,  dantur,  &  confequenter  Latera,  S  IC  S  L.  Jam 
in  Triangulo  K  S  L,  dantur  Latera  K  S,  L  S,  &  Angulos  K  S  L,  quinm- 
tur  Latus  K  L,  &•  Anguli  S  K  L,  S  L  K  :  Deinde  Triangulo  KLP»  dan- 
tur KL,  K  P  L  differentia  Obfervatarum  Longitudinum  Planet  r,  &  P  K  L 
Diflferentia  Angulonun  S  K  L,  ultimo  inventi,  &  S  K  P>  Elongationis  Pla- 
nets :  Sole  in  prima  Obfervatione,  quxritur  L  ^  :  Turn  in  Trirn^o  L  S  P, 
Latera  L  S,  L  P,  &  Angulus  L  S,  Elongatio  Planetae  a  fole  m  fecunda 
Obfervatione,  dantur ;  Latus  S  ^',  6c  Angulus  L  S  ^\  requiruntur  quibus 
Inventis,  ut  S  P  ad  L  P  ita  Tangens  Latitudinis  ObfervatJe  ex  L,  ad  Tan- 
gentem  Inclinationis  five  Latitudmis  ad  Solem ;  &  ut  Co-finus  Inclina- 
tionis  ad  Radium,  ita  S  t*  Curtata  Diftantia,  ad  Veram  Diftanriam  Planet  e 
a  Sole :  Sic  tandem  invenimus  Pofitionem  &  Longitudinem  defideratam. 
[am  reftat  ut  oftendam,  quomodo  ex  Datis  tribus  Diftantiis  a  Sole  cum 
Angulis  interceptis  invcnienda  fit  Media  Diftantia  cum  Excentricitate  Elip- 
fcos. 

/Sit  S,  Sol,  &  S  A,  S  B,  S  C,  trcs  Diftantia  in  debita  Pofitione,  duftif-  K^.  123. 
que  A  B,  B  C,  fit  A  B,  Diftantia  Focorum  Hvperbob,  &  S  A  -  S  B 
=  E  H,  Tranfverla  Diameter ;  q^iibus  pofitis,  deurribatur  Lina  ifta  Hyper- 
bolica,  cujus  Focus  Interior  eft  punftum  A,  extremitas  Lineae  Longioris 
S  A  :  pari  modo  fint  B  C,  Foci  Alterius  Hyperbolr,  cujus  Diameter  S  B 
-  S  C  =  K  L  ;  ex  quibus  defcribatur  Linea  Hyperbolica  Focum  habens  Ijn- 
teriorem  in  pundo  B  :  Dico  hasduas  Hyperbolas  fie  defcriptas  fefe  interi'ecare 
in  pundo  F,  qui  eft  alter  Ellipfcos  quxntae  Focus,  dudaque  Linea  F  A,  F  B, 
vel  F  C,  S  A,  +  F  A,  S  B  +  F  B,  vel  S  C  +  F  C  a^quabitur  Traniverfae 
Diametro,  &  S  F  eft  Diftantia  Focorum  :  quibus  pofitis  defcriptio  EUipfeos 
ficillima  eft.  Cum  vero  hujus  Conftruftionis  ratio  non  omnibus  ita  facile 
percipiatur,  non  abs  reerir,  illuftratrionemejus  aliquam  aflFerre  ;  ideo  dico  quod 
ex  notiC[ima  Ellipfeos  proprietate  SB^-FB  =  SA  +  FA,  &  tranfpofitis 
^quationis  partibus  F  B  -  F  A  =  S  A  =  SB,  ita  ut  etiam  fi  F  B  &  F  A 
nos  lateant,  eanun  tamen  diflFerentia  asqualis  fit  S  A  -  S  B,  hoc  eft,  E  H, 
cumque  fit  ex  natura  Hyperbolae,  ut  habeat  quafvis  duas  lineas  a  fuis  Focis 
adquodvis  pundhim  in  iua  Curva  conftanterDifFerentes  quantitate  Tranfverfae 
Diametri ;  conftat  pundum  F  effe  alicubi  in  Curva  Hyperbote,  cujus  Di- 
emeter  Tranfverfae  xquatur  S  A  ~  S  B,  &  Foci,  A  B ;  Pari  modo  Demon- 
ftrari  proteft  pundum  F  efle  in  Hvperix)la  cujus  Diameter  eft  S  B  -  S  C,  & 
Foci  B,  C.  Ergo  necefle  eft,  ut  fit  in  Interfedione  duarum  iftarum  Hyper- 
bolarum,  qur,  cum  fcfc  intcrfecent  in  unico  folum  pundo,  clare  oftenaunt 
ubi  fit  Focus  alter  EUipfeoS'quxfitaf'. 
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Jam  ut  id  ipfum  Analytice  expediatur>  puts  Faduin>  fitque  F  B  =  n^ 
S4-SB=FB-F  A  =^,  AB=:r^SB^SC=:FC-FB=rf> 
B  C  =  /,  fitque  Sinus  Anguli  A  B  C  =  S,  Co^finus  eju£iem  =  /. 

^                 J,.                ,^.  lab  ^  hb          xab-^bb-^-ce 
Turn  \sxG  zaby  ita  2  4  -  «•  ad  — —  t  & 

=  B  D,  per  jtfc  5.  Em:l.  &ut)^ad^ita24^  +  <4ad  ^-^ — ^ 

&  -^■^'"'  ^  ^ ^   ^ ^  =  B  G>  per  candcm  j  &  ut  miouatur  labor  calculi> 

fit  '-if-if  =:^,  &  A  =  A,  fimiliter  fit //j:/^  =i,&  ^- =  r, 

i^unc  BD  =  ^+A^  &BG  =  it-'^>&  quoniam  in  omni  Triangula 

(  Obtuiaagulo  ^  (  Summag 

-S  > Quadratum  bafis  «quatur  ^ 

(Acutanguto    )  (Differentiae 

Quadratorum  Latcrum>  &  Dupli  Reftanguli  Laterum  in  Co-finum  Anmilt 

comprehenfi  dudi,  erit^^  -f  xgha  -f-  ^^^^^  -V  kk.-^  ^  k.^^  +  //^-t 

+  igki-^iflsa-^  r  k^hsH'-z  h  lia  a  aequalis  quadrate  D  G  :   Sed 

D  G  acqualis  eft  Simii  Anguli  DFG,  velDBG,  in4>ideftFB,  dudo, 

f eft  enim  Quadrihtcrum  F  B  D  G,  Circulo,  cujus  Diameter  eft  F  B,  In- 

fcriptum;)  ideoSS44  =  jj^  4-  zgh  ^'\'hhaa  -f  kk.-z  kJ^-V  Had 

+  ^  ^  ^^  -  ^g  '-^^  -^i/Qfsa-ihlsa^;  quae  aequatio  facile  refbl- 

vitur,  cum  non  excedat  Quadraticam  AfFedam,  femperque  componitur  ex  iflis 

Quadratis  &  Reftangulis ;  figna  tamen  +  &  -  ob  diverfam  trium  linearum 

conftitutionem  multa  caudone  fimt  RedtanguUs  adhibenda^ 

Ik  OkUiuUy  •/  XVir.  I.  Obliquitatem  iodiaci  repctit  EratofiheneSj  ante  Natum  Chrifhtmy 
:to?e:;lt::Ann.25o.Gnd..2j.  atqueinfuper  yi\  19-.  51";.  5  '  ; 
tftbe  Anziint$\ ,  Diitantia  cnim  Tropicomm  ipfi  fuit  |;.  Circuh  Meridiani  five  47'  ?. 
^r'd'  *^***  "^^^  Pfol.  Mty  *iwr.  p.  16.  21-.  Quare  Acg«#)f  Ermfihcnioi  minor  erat  Ptole^ 
Sept.'  An.  u%^,f9Mico  tantum  ^\  unius  Minuti  Secundi*  re  feie  contemnenda.. 
N.  u J.  /.  711  Eratofthenes  apud  Qctjmed&fh  Riccioh  cracnte,  (fupra  Grad.  23."^  4^  *.  oo*', 
Eratvfihenes  a  ^a:;^  quafi  correftuSy^  j  i''.  5  '. 

Hippstrchm^  fante  C*r^.  1^0.)  Erm<^jeftkam  retinuit..  Btol.  2iwt.  Mi^* 
p^  18.  &  p.  tfo. 

Themfis,  th  ix^.ffiit  iiAitjitfAUbiJ.  51V19".   Jl''^^  5^^''^ 
TjiMilx  tamen  Ch&varefink^^  cottdic«  poft  ^ift*  850.  exhibem  Canoni- 
cam  Ah^»$t9  ^xohdrimjifthpy  juxta  MS.  L*.  l>.Hatfm,  51'. 
j^/^f4v  MaffkSh^  ante  G&rj/f.  5  24.  .Wnc/^  52^  41''^ 
jittjimhm^  ante  C!^  280.  flluftri  ^/ifc  fupputante,  ji^  20". 
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Str4A$  Gec^phus,  p-  PJ«  poft  Chr^.  50.  n-  Circuli,  five  prater  Gm- 
dus  2},  adhucunius,  livedo^ 

Ncc  akter  Gtmhrns  (tempore  Obr^"^  cap,  IV.  Element.  Aftron.  Et  7^^^ 
c.  2<S«  atque  Proclus  de  Sphaera.  Indeque  five  Aftrok^i>  apqd  NfMamwn 
Arabem,  j4braham$im  Abenefiram,  &c. 

Noddanms  Aftronomus,  qui  floruit  circa  Ann.  Dom.  1 200.  notac  i^'aioo^if 
neque  obfervatam  unquam  Majorem  Gr.  2  ,.  neque  Minorem  2  j^  $3^  con- 
tinuo  tamen  deorevifle. 

CX  PtoUnutHSy  pofl.  Chrift.  140.  faepius  expertus^i  &  Crico  fuo  &  Plinthide, 
feinper  reperit  proxime  eandem  cum  Ermafihenkoy  51'*  20^^ 

Diffantia  enim  Trq)icorum  verfabatur  inter  47!.  &  47  i.  Sed  elegit 
pro  Selidio  fuo  47.  42'.  40 '^  S,m7*  Uiy*  p.  i8,  20,  21.  &  p.  27.  capit 
pene  Medium,  ^lo^*  ny. »«'.  %^\  \yy^^^  Nee  alitcr  in  Hypotnefibus  Pla- 
netarum.  Theo  vero  in  Canooibus  <9^o^icpn  facilitatis  cau£i  prasteriit  Minuta. 
Secunda.  Fallitur  autem  Ricchlm^  dum  ex  Climate  RhoM  coUigit  Ao^doian 
modum  pro  Ptole?fuo  2jo.  20', 

PifpM  jiUxandrinM  ( poft  Chriji.  35>o.)  1.  6.  Theor.  35'.  Rkcioh  30'.. 

Paff$iSj  Fr.  CommmJ^o  colligente  50^  po'^.  oo^^^ 

Theoy  (poft  Chfifl.  370.   p.  88.  accuratius  51'.  20'^  00'^'. 

Alibi  numero  rotunao>  ut  p.  57.  &  paflim  in  Canonibus  fuis  itoX^V^^ 
nopdum  vulgatis  51^  00  ^  00^". 

j^mamm  Princeps  Am.   Chrifii  825*    Hkgira  210.   25^.    35^   Grav.. 
p.  44.  ex  Ehn-Shatir  Damafccno  MS.    Seld.  adfiftentibus  ei  plurimis  A- 
ftionomis.     Ita   enim  refert   Abnefdras  MS.   Lat.  in  Archivis  Digbeanis*. 
Infuper  j^oncmns   Itscmm  in  Arch.  SelJL  affirraat  yj^ia.  Ebn  Albimanfur 
cum  multis  aliis  Philofophis,  tempore  Almamonii  tUo  Ac$*fitr  Expaimenta 

i^^^l\  ^jJ^  \  deprehendiffe,  25  V  3 5^ 

Idem  tradit  de  obforatis^^iKMJwwDoftiflimus  AlNoddamm  Commenta- 
wis  fiiis  ad  Aftronomica  Hofein  Nijklmrknfju    Imo  addit  ilk  eodem  ^vo  fa?- 
pius  obfervafTe   Beni  Mnfa  modum  eundem  2  5*.  35'    BAgdadi'm  Campif^. 
MS,   Arab.  Coll.  S.  yoan.  Oxen.    Hunc  etiam  placuifle  pleriftjue  fequen- 
tium  Aftronomorum.     Sane  in  eo  quiefcit  Alferganm  Aftrcn.  fu(e  c.  5. 

Mohammed  Ebn.  Gaber  Al.  Batanius^  (Al.  Bategnius,)  Rsccdt ;  Ricciohy  A.  D. 
880  III.  Sav'tlioy  85)0.  Gravio  p.  44.  882.  Heghr^y  16^.  Obiit  iBe  Hegtne, 
3 17.  A.  D.  929.  Abolfa^Ags  Hift.  p.  191. 55'.  00^'. 

AlBatanms  hac  in  re  fuas  T»if»1^#i<  prxfcrre  non  dubitat  Ptolcmd  dw^is, 
c.  4«  aitque  fe  adjutum  longiflima  ASitdadoy  -feu  Regub  ParalbfHca  ad  for- 
mam  PtoUmakArmn  cum  cura  &  afliduitaee  reperiflfe  apud  Raccam  Tropico- 
rum Diflantiam,  47^  lo''.  (hoc eft  59'.  i6\  minus  i2\  i^^ )  atque adeo 
Latitodincra  Pacat  55'.  quam  tamen  VkohegHd  ftatuit  3^'.  10'.  S^kkardHs- 
zf^Qtnimfh  (p-  33O  ^  R^cciekfSy  3*^. 
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Tljohet  Eh  Cotra  (Rkcioloy  A.  D,  iiio.  rcdHus  90i>  Hefft^  i8p.)  rc- 
peiic  Ao^w^ij'   J  j'   JO  ^ 

AbulHofan  Ehn  Suphiy  5  5'.  co". 

AhHlWuffij^lbuz4aft'h  &  -^^»  Homed SagOHienfts^  Vir  Ingcniofiffimus,  (A.D. 
5^87.  Hcg.  577O  C^^^^' repercrunt  Aiga^^ri*'  tantum  non  55'. 

Ira  & auclor AiAj^t>  ^UJ  P^rf^  in  Arch.  Scld.  55'. 

Tabulx  iridcm  Perlicae  Chrjfococc^^  j  5  . 

j^l  Basrumus  Rihoft^  (A.  X,  P95.  //r^/r^f  385.  yiholfaragius  hunc  pcnit  ad 
Hegir^^6i.  feu  A.  D.  1070.  ufus  Quadrante,  cui  Racfius  xv.  aioitonim 
Grav.  p.  44,  ex  Cod.  Arab.  Birunii  3  5  . 

Vci-um  Abn  Joafir  Alchaz^a^,  cum  Socio  fuo  AbufaUo  Hanvanenji  ql^wA 
Eclcjfany  &  iftius  JiL\\  alii  A.D.  970/  obfcrvarunt  tLu  Aofo^^it  ad  23^.  55'. 
plane  non  acceflifle,  fed  paulo  fuiffe  Minorem. 

Abrtton  T.  Almmforis  (^A.  D.  1140  Rice'  30^  50''.  at  iUe  CUvio  & 
M^fllino  33^ 

Jfmael  Ahulfeda  Princeps/f^iw«f,  'A.D.  1 3  1 1.  Hegtr^  711.  in  Tabulis  fuis 
MS.  Arab.  Coll.  S.  JoMt.  rctinet  forte  ^Atwatronis  ai.ftoriratem  35  .  00". 

Prophatius  JudaHs  (A.D.  1300.  Rice.  1503.  Afafill^o apud Curtinrnj  p.40. 
230  annis  poft  Arzuichckmj  inquit  CopemiCH^)  &  Ricciolo,  &  MS.  Coll. 
Merton.  32'.  00  '. 

Abu  MahmudAl  Chogandi  A.D.  992.  Heglr^  582.*  tempore  TecroddanU^ 
Scxtante  cujus  Radius  crat  Cubitorum  XL.  limbufque  in  minuta  fccunda  di- 
ftinftus,  invenerat  A'r^-v<rjv  Minorem  quam  unquam  capraverat  aliquis  Majo- 
rum  fuorum,  nimirum  3  2 '.  2 1  ^ 

Hinc  NoddamM  Aftronomus  adfirmat  MS.  ColL  Joan.^  Solis  Dcclinatio- 
nem  Maximam  vix  unquam  Minorem  fiiifle  repertam  23^.  35  '. 

Arz^hel Htjpanw^  [Gravio  p.  44.  AD.  1609. //Jg/rrf 482.  Ricciolo  1070. 
Mitfllino  zipxid  Cnrtitmh  p.  35*  1075.  Copcmicoy  1.  3.  c.  6.  Annis  190.  poft 
AlBatanium  propofuit  A^^fttfi*  23^.  53  30  '.  Ita  MS.  Coll.  Men.  Oxtm. 
ubi  dicitur  differentia  17'.  50  '.  interccdere  inter  ^6$«(r.>  PtoUmdi  &  Arzjh 
chelis. 

Apud  ./l4ir^4«>Nobiliflimus  Perfa  Chojah  Na/iroddmHsTufenfisy  A.D.  12^9. 
Hegrfdt  66%.  (at  Gravioy  p.  '44.  1261.  Hegira  660.)  accuiatillime  obfcrvavit 
7ljj  Ao?§f(r:v    25^   30'.  co'^ 

Haec  eft  minima  ex  Maximis  Solis  Declinationibus,  quae  ad  hunc  ufoue 
diem  reperta  fuit,  ait  Dodiff.  Commentator  ad  Aftronomica  Hbfiin  Nifdn- 
rienfo 

Ehf  Sh^ir  Dama/cemuy  MS.  SeUL  A.  D.  116^.  aitfe  emendafle  aJI^^'^j 
non  negleda  Solis  Parallaxi,  quae  Horizontalis  capta  eft  z\  59  '.  Huic  Solis 
Max.Declin  25'.  }^^  00  ^ 

Olocbegm  Princeps,  A.D.  1^57.  Hegivit  841.  aim  Aly  CHjhgio  aliilque 
Aflronomis,  ufus  mmma  cura,  &  maximis  Inftrumentis  ^  vide  Gravinmj  p.44.) 
reperit  \o^^'-7*v  25.  ;o^  17"'.  Ita  MSS.  Coll:  D.  Joan.  &  Biblhthec^  SmriU- 
au^  nam  MS.  Scld.  exhibet  25*.  30^  27  ^  1    c  >c  iQ 
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Rahbi  Mvjfes  Ben  Mahnm  Juddmim  Doftiflimus  ait  in  Jad.  de  Omfecrs^ 
tione  Calendarumi  c.  ulc.  fed.  4«  Maximam  Zodiaci  Obliquitatem  fuifTe)  A*  D. 
1 174.  2j\  50  .  IJyicie. 

Scias  vix  dimidiam  partem  Aftronomorum  Oricntalium  quorum  Scripta 
Academic  Oxon.  Bibliothecis  fervantur  a  me  confultam  fiiifle.  Ex  hifce  au- 
tem  OWcrvatis  aliifque  qua^  mecum  adhuc  cis  vulgus  fervo,  unam  eandem- 
quc  fufpicor  fuifle  a  primordio  Mundi  hh^^enf  Zodiacam.  iEva  cnim  re- 
centia,  quod  vides,  melioribus  Oiganis  errorom  excefTumque  veteris  Aftro- 
nimx  probe  correxerunt. 

2.  Whether  the  Poles  and  Axis  of  the  Earth  be  reaDy  fix'd  in  the  Globe,  Tbt  ohUfmhy  •/ 
or  fubjeft  to  be  transferred  from  place  to  place,  is  an  old  Enquiry,  though  ^^^^^Jiirf 
now  lately  revived  by  Mr.  Hook^  m  his  ingenious  Eflays  upon  the  great  Mu-  tUi9U  eontUM 
tationsand  Cataftrophes  which  in  aH  appearance  have  nappened  to  the  Earth's  f?*^^|^^*^ 
Surface.    A  neceflary  Confequence  of  fuch  a  Tranflation  of  the  Poles  would  Nov.*  An.' 1^7* 
be  the  Change  of  tne  Latitudes  of  Places,  which  would  Encreafe  in  thofe^'  I90.^4os• 
Regions  towards  which  the  Pbles  approach,  and  Cecreafe  in  thofe  from  which 
they  recede :  and  under  the  Meridian  90  Degrees  removed  from  that  in 
which  the  Poles  ftiift,  the  Latitudes  continuing  the  6me,  the  Meridian  Line 
would  only  alter ;  but  not  two  Places  confiderably  differing  in  Longitude 
can  befuppofed,  wherein,  if  there  be  any  fenfible  Motion  of  the  Poles,  it 
ihall  not  oe  perceived  by  the  Alteration  of  the  Latitude  of  one  or  both  of 
them.^ 

The  accurate  M.  Witrtz^lbatiry  has  lately  fumilhed  us  with  the  Means  of 
examining  this  Hypothefis  by  Obfervation,  having  fent  us  the  Meridian  Alti- 
tudeof  the  Sun  taken  at  NHrenburgh  about  the  two  Solftices  in  the  Year  i6%6. 
JuH.  10.  He  found  the  Meridian  Altitude  of  the  Sun  6^^.  z\  lo'^  and  the 
next  day,  (J4*  2^  25".  and  on  Decemb.  14*  (three  days  after  the  Solflice, 
wherein  the  Sun  was  got  two  Minutes  higher'  he  found  the  Meridian  Alti- 
tude 17'.  9  10  ^  wherefore  the  SolfKtial  Altitude  was  17 '.  j\  10''.  Thefe 
Heights  were  taken  by  an  Infhnment  of  6  Foot  Radius  of  Brafs ;  and  the 
Skill  and  Diligence  of  the  Obferver  is  not  to  be  doubted. 

To  compare  with  thefe,  I  find  among  Bernard  Wakher^s  Obfervations  made 
in  the  feme  City  of  Nnrenbtergh  two  hundred  Years  before,  viz*.  In  the  Year 
1487.  that  the  Meridian  Altitude  of  the  Sun  in  the  Summer  Solflice  was  ob- 
feved  by  the  parallaftick  Infhnment  of  Ptolemj^  ^whereby  the  Chord  of  the 
Sun*s  Diflance  from  the  Zenith  was obferved 44890  parts  of  1 00000 Radius; 
the  fame  being  obferved  by  the  Concurrence  of  the  Obfervations  of  fe^-eral 
Years  both  before  and  after.  The  Arch  anfwering  to  this  Chord  gives  the 
Sun's  Diflance  from  the  Zenith  2  5  .  56.  30"'  and  confequently  the  Meri- 
dian Alritude,  its  Complement  to  a  Quadrant  64'.  ;'.  30^.  Again,  The 
fame  Year  1487*  the  Oiord  of  the  Meridian  Diflance  of  the  Sun  from  the 
Zenith,  on  the  day  of  the  Winter  Solftice,  was  found  11 8790,  confirmed 
likewifeby  many  fubfequent  Obfervations;  the  Arch  anfwering  to  this  Chords 
is  72.  52. 40 '^  and  its  Complement  17 ^  7'.  20"  the  Meridian  Heighth> 

cif  the  Suo  in  the  Winter  Solftice. .  C^  r^r^nXo 
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Hence  it  appeals.  That  the  SoHUcial  Heights  were  very  nearly  the  fame 
at  NurenbHYg  200  Years  ago  as  now  tliey  are,  that  of  the  Summer  Solftice 
being  but  one  Minute  differing,  the  other  only  lo'  .both  which  may  pofliWy 
arife  from  the  Defefts  of  the  Inftruments  of  thefe  Ohfervers,  being  maae 
with  Pkin  Sights :  But  what  I  ihali  neceflarily  conclude  from  hence  is.  That 
if  there  be  fuch  a  Motion  of  the  Poles,  it  i$.either  very  flow,  or  clfe  ncaiiy 
at  Right  Angles  to  the  Meridian  of  Nnrmburg  ;  in  which  latter  cafe^  Ac 
Latitudes  of  Places  about  73«w^^,  Sum^  MaUxoy  and  Java,  on  the  one 
fide,  and  in  our  American  Plantations  of  New-EngLouly  f^rfgmky  Jmuuc^&cc. 
on  the  other,  ought  to  change  fafteft ;  but  I  have  never  yet  heard  of  any 
lUch  thing  obfenred  by  ^ny  of  our  Navigators ;  whence,  n  there  be  fuch  a 
Change  of  the  Earth's  Poles,  it  muft  neceflarity  require  a  k)i^  time  to  be- 
come fcnfible. 

Befides,  from  thefe  OWervations,  it  aM)ears,  That  the  Obliquity  of  the 
Ecliptick  has  continued  unaltered  for  thelc  100  Years  hft  pad ;  tnat  is  to 
fay,  that  the  Angle  which  the  Earth's  Axis  makes  with  the  Plam  of  theEcUp- 
riclc  or  Orb  wherein  fhe  moves  annually  round  the  Sun,  has  been  without 
fenfibk  Change  in  ^that  time  ;  which  will  be  very  liard  to  conceive,  if  we 
aUow  a  Tranflation  of  the  Earth's  Poles ;  for  the  Direftion  of  the  Axis  being 
perfedly  at  Liberty,  it  muft  be  purely  cafual,  if  it  fo  hit,  that  after  fuch 
Change,  it  make  the  lame  Angle  with  the  Ecliptick  as  before, 

A  fiifther  Argument  of  this  Slownefs  of  the  Change  of  the  PoleSj  is  the 
Latitude  o£  AUxandriay  the  Habitation  of  thofe  famous  Aftronomers  of  Anti- 
quity, Erat0fihenes^  Ttmodsaris,  Hifforchnsy  and  Ptokmj^  and  for  that  Reafen 
it  may  be  concluded,  that  this,  of  all  the  Latitudes  the  Ancients  have  left  us 
ought  to  be  one  of  the  moft  Corred,  This  by  PtoUmj  is  (aid  to  be  50%  58^ 
North,  (wluch  he  uies  in  all  his  Computations  in  his  jlbnegifi^  and  feems  de- 
rivedfrom  thepropcxtionof  the  Gnomon  toitsEquinodial  Shadow,as  5  to  3. 
but  in  his  GeoffrMfhjy  3 1**.  juft*  In  the  Year  1(^58.  the  Curious  and  Ingeni- 
ous Mr.  Gravesj  when  he  went  to  vifit  the  E^ftian  Pjramidsy  of  which  he 
has  given  fo  good  an  Account,  did,  with  a  fuilicient  Inftrument,  obferve  the 
Latitude  o(  jikxafubruh  and  found  it  31".  4'.  or  6  Minutes  more  than  it  is 
reputed  by  Pt^Umj^  and  before  him  by  Eratefihenes ;  fo  that  in  about  2000 
Years  the  Latitudes  of -^a:4»^/4  has  altered  only  a  few  Minutes,  and  fo  fe^-, 
that  the  Accuracy  of  the  Obfcrvacions  of  the  Ancients  may  well  be  quefti- 
oned  :  but  both  being  granted,  this  Motion  will  amount  to  no  mort  than  a 
Degree  in  20000  Years. 

This  is  faid  not  with  intent  to  invalidate  what  Mr.  Hook^  hath  from  fo 
*good  Grounds  advanced,  viz^  That  the  Ball  of  the  Earth,  at  leaft  the  Fluids 
thereof^  being  neceflarily  of  the  Figure  of  a  Sfhermdes  ProUitmy  or  fiat  Ovat 
^hofe  Ihortefi  Diameter  is  the  Axis,  and  greateft  Circle  the  Equinoftial ;  if 
the  Poles  be  fuppofcd  chained,  the  Equinodial  will  be  fo  tooj  and  ccnfe- 
quently  the  Water  muft  rile  and  cover  thofe  Parts  from  which  the  Poles  re- 
cede, and  fall  off,  and  leave  bare  thofe  Places  towards  which  the  Pdes  ap- 
proach. By  this  Means  it  may  be  accounted  for,  how  fuch  fbwge  Marine 
things  are  found  on  the  Tops  ofHiUs,  and  fo  deq)  under  Ground  j  and  fcarce 
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tny  other  way.  Buf  .from  thde,  and  the  like  Ohfervariom*  it  will  fiJIoWf ,  . .  .  .  •« 
Tmt  if  thdfc  Inuncfetions  are  pit)ducedbyany  regular  Motion  of  the  Poles, 
it  would  require  a  prod^ous  nuniber  of  Ages  to  effedJ:  the  Change?  we  niay 
be  certain  have  been.'  Befidfes,  if  the  Accefi  and  Kccc^  of  the  Sea , were  after 
fuch  a  gradual  manner,  h  wfieri  produced  by  fuch  an  ealie  Tranfljmqn  of , the 
Poles,  as  €an  bv  Obfeiratibii  be  admitted,  'thofe  Iniindatioiy?  could  never  be' 
£ital  to  the  Innabitaiits,  for  that  they  would  always  give  notice  of  their  co- 
ming, fo  that  the  Peopfe  might  provide  for  their  Safety.  But  the  Holy  Scrips 
tmtsy  iokI  Pagan  Tradition,  do  uhanimoufly  agree.  That  the  laft  creat  XV- 
hge  was  brought  i6  pafy  tti  a  few  Day  si  wikh  no  previous  Notice  y  lo  that  the 
Account  we  mve  thereof  could,  nor,  by  ihis  Hmthejis'ht  inade.out,  without^ 
the  Suj^fitiont  o^  a  great  and  fuc^den  Alteration  in  the  Poles  of  the  Earth's 
Diurnal  Revolution  ;  for  which,  whether  we  ftiould  have  recourfe  to  the  in- 
teil^ent  Powers  that,  firft  imprefs'd  this  whirling  Motion  on  the  Ball,  or  leave 
it  to  be  perforaned  naturalfy,  by  the  cafual  Shock  of  fome,  tranfient  Body, 
fuch  as  a  Onnet,  or  the  lixe,  wKiereby  the  former  Axis  might  be  loft,  ana  a 
New  Revdution  prbduc^;  differing  both  in  Time  and  Pofitipn  from  the  Old, 
I  (hall  not  tndertike' to'  di^iit^;  fuch  a'  Suppofation  would  include  likewife  a 
ChaMc  of  the  Length  of  tne  Year,  and  Eccentricity  of  the  Earth's  Orb;  for 
which  yet  we  have  no  fort  of  Authority. 

'    I.  As  I  was  wondering  how  an  ordinary  Mathematician  could  mifs  foeafie  i  f^p^^iAiu^ 
athii^  as  the  drawing  a  true  Meridian,  fo  far  as  in  the  inftance  of  the  oW^^^^^^    *' 

Merioian  in  the  Church  of  St.  Petromb  in  Bonoma^  which  is  found  by  M.  Caf-h 

fad  to  vary  8  or  9  D^rees  from  the  true  Meridian  of  the  Place ;  and  in  tlut  ji^|^^{^;  *<f,^i 
of  the  Meridian  oiVntmhftrgey  which  is  found  by  M.  Picarty  and  others,  to 
vary  18';  I  hit  upon  this  Thought,  that  Meridians  muft  needs  vary.  For 
you  know,  that  ('taking  it  for  granted  that  the  Earth  move^  &c.)  befides  the 
Diurnal  ami  Annual  Revolutions,  there  muft  be  alfo  a  ithird  to  account  for 
that  flow  Motk)^  of  the  Fixed  Stars,  upon  the  Poles  of  the  Ecliptick,  in 
jdxHit  25000  Years ;  which  is  folved  by  the  Direftion  of  the  Earth's  Axis 
from  one  Point  to  another  of  the  polar  Circle.  And  that  Direftion  being 
nothing  but  a  certain  Wabble  in  the  Earth's  Motion,  muft  needs  make  the 
^oon*fhade  of  a  Perpendicular  not  lie  always  in  the  fame  Line. 

•  2.  This  being  a  new  Suggeftion,  deferves  to  be  confider'd  :  For  it  is  notCo^jS^er'i  hy  Dr. 
probflMe  that  fo  careful  a  Man  as  Tjchoy  and  thofe  concerned  in  the  ChurchJJ^^^j^'^g^^ 
0f  St.  Petrmtto,  fhoidd  be  fo  much  miflaken  in  the  Meridian  Line.    But  if 

there  be  ought  of  this  Natiu-e,  it  muft  arife  from  a  Change  of  the  Terreftrial 
Pdes  (here  on  Earth'  of  the  Earth's  Diurnal  Motion ;  ("not  of  their  poiiif-  .  , 

ing  to  this  6r  that  ojP  the  Fiied  Stars :)  For  tf  the  Poles  of  this  Diurnd  Mo- 
tion remain  fixed  to  the  fame  Place  on  the  fearth,  the  Meridians  ^  which  paft ; 
thro' thefe  Poles) ,  muft .  tenjain  the  fame. . 

•  XVIII.  I  have  had  the  good  'hap  tomeafure  the  Diftarices  of  wl/^/  fromttt  FMrsiUx  rf 
two  Stars  the  fame  Ni^f ;  whereby  I  find,  that  his  Parallax  was  very  ^^^V^f^'^J^  ^^* 
certwily  tnot  30'** :  S6  riiar  I  belleve-the  Siin*s  Parklhx  is  not  more  than  10'*.  n.^89  ^  liij*.     1 
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Hence  it  appeals,  That  the  SoHHcial  Heights  were  very  nearly  the  fame 
at  Nwetdmtg  200  Years  ago  as  now  they  are,  that  of  the  Summer  Solftice 
being  but  one  Minute  differing,  the  other  only  10'  ..both  which  may  poflibly 
arife  from  the  Defefts  of  the  Inftruments  of  thefe  Ohfervers,  being  made 
with  Pkin  Sights :  But  what  I  (hall  necellarily  conclude  from  hence  is.  That 
if  there  be  fuch  a  Motion  of  the  Poles,  it  i$.either  very  flow,  or  clfe.ncaiiy 
at  Right  Angles  to  the  Meridian  of  Nurenburg  j  in  which  latter  cafe^  the 
Latitudes  of  Places  about  T^tnkm^y  Sup»y  AiaUxoy  and  Java,  on  the  odc 
fide,  and  in  our  American  Plantations  of  Neiv-Englandy  Vptgimay  JmuucayScc. 
on  the  other,  ought  to  change  fafteft ;  but  I  have  never  yet  heard  of  any 
fuch  thing  obferved  by  ^ny  of  our  Navigators ;  whence,  if  there  be  fuch  a 
Change  of  the  Earth's  Poles,  it  mufl  neceflarily  require  a  k)f^  time  to  be- 
come f€nfible. 

Befides,  from  thefe  OWervations,  it  aroears.  That  the  Obliquity  of  the 
Ecliptick  has  continued  unaltered  for  theic  100  Years  bft  pad ;  tnat  is  to 
fay,  that  the  Angle  which  the  Earth's  Axis  makes  with  thePlam  of  theEclip- 
rick  or  Orb  wlierein  fhe  moves  annually  round  the  Sun,  has  been  without 
fenfibk  Change  in  ^  that  time  ;  which  will  be  very  hard  to  conceive,  if  we 
aUow  a  Tranflation  of  the  Earth's  Poles ;  for  the  Direftion  of  the  Axis  being 
perfeftly  at  Liberty,  it  muft  be  purely  cafual,  if  it  fo  hit,  that  adftcr  fuch 
Change,  it  make  the  fame  Anjgle  with  the  Ecliptick  as  before. 

A  mher  Argument  of  this  Slownefs  of  the  Change  of  the  Poles,  is  the 
Latitude  of  AUxandrky  the  Habitation  of  thofe  famous  Aftronomers  of  Anti- 
quity, Erat9fthenesj  Timocharis,  Hiffarchm^  and  PtoUmjfy  and  for  that  Reafon 
•it  may  be  concludol,  that  this,  of  all  the  Latitudes  the  Ancients  have  left  us 
ought  to  be  one  of  the  moft  Corred.  This  by  PtoUmj  is  (aid  to  be  30%  58^ 
North,  (which  he  ufes  in  all  his  Computations  in  his  Almegijly  and  leeras  de- 
rived from  theproportionof  the  Gnomon  toitsEquinodial  Shadow,  as  5  to  ;• 
but  in  his  Geoffraphj^  3 1**.  juft.  In  the  Year  1658.  the  Curious  and  Ingeni- 
ous Mr.  Gravesj  when  he  went  to  vifit  the  Enftian  Pyramids^  of  which  he 
has  given  fo  good  an  Account,  did,  with  a  fufficient  Inftrument,  obferve  the 
Latitude  o(  jikxafubruh  and  found  it  5 1''.  4'.  or  6  Minutes  more  than  it  is 
reputed  by  Pf^len^y  and  before  him  by  Eratofihenes ;  fo  that  in  about  2000 
Years  the  ljm\\xit.o£  Alexandria  has  altered  only  a  few  Minutes,  and  fo  few, 
that  the  Accuracy  of  die  OWervations  of  the  Ancients  may  well  be  quefii- 
oned  :  but  both  being  granted,  this  Motion  will  amount  to  no  more  tbui  a 
Degree  in  20000  Years. 

Thb  is  laid  not  with  intent  to  invalidate  what  Mr.  Hook^  hath  from  fo 
*good  Grounds  advanced,  viz^  That  the  Jkll  of  the  Earth,  at  leaft  the  Fluids 
thereof^  being  neceflarily  of  the  Figure  of  a  Sfheroides  Prolatm,  or  fiat  OvaL 
^hofe  Ihortett  Diameter  is  the  Axis,  and  greateft  Circle  the  Equinodial ;  if 
the  Poles  be  fuppofcd  chafed,  the  Equinodial  will  be  fo  too;  and  ccnfe- 
.quently  the  Water  muft  rile  and  cover  thofe  Parts  from  which  the  Poles  re- 
cede, and  fall  olF,  and  leave  bare  thofe  Plaas  towards  which  the  Pc^es  ap- 
proach. By  this  Means  it  may  be  accounted  for,  how  fuch  ftrange  Marine 
things  are  found  on  the  Tops  ofHiUs,  and  fo  deq)  under  Ground  j  and  fcarce 

any 


<  2«5  ) 


tny  crthcr  way.  Buf  .from  thcfe,  and  the  like  OWervariom,  it  will  fiJIoWf ,  . .  *  .  - 
Tmt  if  thefc  Inun(ittions  arc  produced  by  any  r^ular  Motion  of  the  Poles, 
it  would  require  a  prodigious  number  of  Ages  to  effed  the  Change  we  niay 
be  certain  haVe  been.  Befidte,  if  the  Acceft  and  llfJtc^  of  the  Sea  ,wcre  after 
fuch  a  gradual  mariner,  h  when  produced  by  fuch  an  eafie  Tranflption  of ,  the 
Mesy  as  can  by  Obfemtibii  be  aditiitted^  'tbo&  Iniindatiot^  could  never  be 
£ital  to  the  Innabita^ts,  for  that  they  would  always  give  notice  of  their  co- 
ming, fo  tlut  the  Peopfe  might  provide  for  their  Safety*  But  the  Holj  Scrip-^ 
ntres^  and  Pagan  Traaition,  do  unanimoufly  agree.  That  the  laft  cr^t  Df- 
bfge  was  brought  to  pafs  irt  a  few  Daysi  with  ho  previous  Notice ;  to  that  die 
Account  we  have  thereof  could  not,'by  ihis  ffjfothejts'ht  ihade.out,  without^ 
the  Suppofitlori  o^  a  great  and  fu^Jen  Alteration  in  the  Poles  of  the  Earth's 
Diurnal  Revolution  j  for  which,  whether  we  ftiould  have  recourfe  to  the  in- 
teil^ent  Powers  that,  firft  imprefs'd  this  whirling  Motion  on  the  Ball,  or  leave 
it  to  be  performed  naturalhr,  by  the  cafual  Shock  of  fome  tranfient  Body, 
fuch  as  a  Comet,  or  the  like,  wlpeby  the  former  Axis  might  be  loft,  ana  a 
New  Revolution  productrfi  differuig  both  in  Time  and  Pofitipn  from  the  Old, 
I  (hall  not  (indertike  to'  difcut^ ;  (uch  a'  Suppofition  would  include  likewife  a 
Change  of  the  Length  of  tne  Year,  and  Eccentricity  of  the  Earth's  Orb;  for 
which  yet  we  have  no  fort  of  Authority. 

'    I.  As  I  was  wondering  how  an  ordinary  Mathematician  could  mifs  foeafie  i  /*aK«^  ^^te^ 
a  thine  as  the  drawing  a  true  Meridian,  fo  far  as  in  the  inftance  of  the  old^J^*  ^J^/**' 

Meridian  in  the  Church  of  St.  Petronib  in  Boncndoy  which  is  found  by  M.  Caf^hy 

fid  to  vary  8  or  9  Degrees  firtfn  the  true  Meridisii  of  the  Place ;  and  in  that  ji^^^j^JJ^  lll^ 
of  the  Meridian  oiVrMmhsgrgty  which  is  found  by  M.  Pkarty  and  others,  to 
vary  18' ;  I  hit  upon  this  Thought,  that  Meridians  muft  needs  vary.  For 
you  know,  that  ('taking  it  for  granted  that  the  Earth  move^  &c.)  befides  the 
Dhimal  ami  Annual  Revolutions,  there  muft  be  alfo  a  third  to  account  for 
that  flow  Motion  of  the  Fixed  Stars,  upon  the  Poles  of  the  Ecliptick,  in 
about  25000  Years ;  which  is  folved  by  the  Direftion  of  the  Earth's  Axis 
from  one  Point  to  another  of  the  polar  Circle.  And  that  Diredion  being 
nothing  but  a  certain  Wabble  in  the  Earth's  Motion,  muft  needs  make  the 
^oon*ihade  of  a  Perpendicular  not  lie  always  in  the  fame  Line. 

-   2.  This  being  a  new  Suggeftion,  deferves  to  be  confider'd  :  For  it  is  notc»rj5ier'i  hy  Dr 
prchAAe  that  fo  careful  a  Man  as  TJchoy  and  thofe  concerned  in  the  Church^^^^^-^g^^ 
of  St.  Petrmic,  ftiould  be  fo  much  miftiken  in  the  Meridian  Line.    But  if 
there  be  ought  of  this  Natiu-e,  it  muft  arife  from  a  Change  of  the  Terreftrial 
PdJes  (here  on  Earth'  of  the  Earth's  Diurnal  Motion ;  ("not  of  their  poinf-  .  . 

iag  to  this  6r  that  of  the  Fixed  Stars :)  For  if  the  Poles  of  this  Ertumd  Mo- 
tion remain  fixed  to  the  fame  Place  on  the  fearth,  the  Meridians  ^which  pafs . 
thro'  thefe  Poles^  muft  tei^  the  fame. 

XVm.  I  havehad 
fwo  Stars  the  fame  Ni^ 
eertainly  not  jq"  :  So 
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^•f^t^  Smi^  XIX.  It  nay  perhaps  pafi  for  a  Paradox,  if  I  fhould  affert,  Thtt  is  is  an 
TrJJ/ii/s^M  ^fier  Matter  to  be  affured  of  the  Moments  of  the  Tropicks,  or  of  the  Times 
h  ^r.  Earaundof  the  Sun*s  entrance  into  Qmcer  and  Qtfricorvt  than  it  is  to  obfeve  the  true 
n!  iM  ^  II.    Times  of  the  Equinoftiak  or  Ingrefi  into  Arks  aod  IJhr^u  But  I  here  defign 


ex* 


Veb.  A^'i(95*  to  (hew  a  Method  to  find  the  Moment  of  the  Tr^fkki  capaUe  of  dl  the 

adnefi  die  ihoft  Accurate  can  deCre;  and  that  witnoataay  axindcrttioaoftlie 
Parallax  of  the  Sun9  of  the  Refra&ions  of  the  Air>  dPtbe  g?reateft  OUiqiiitjr 
of  the  Bcliptick,  or  Latitude  of  the  Place :  All  which  ore  required  to  afcn^ 
tain  the  Times  of  the  Equinodtiat  from  Obfervatioa ;  and  which  bekig  £m^ 
tilysgflumed>  have  occasioned  an  Error  of  near  three  Houn  in  the  Times  of 
the  Equino&ials  deduced  from  the  Tables  of  the  Nobk  TjctmBnJhe  mi  Kkfktt 
the  Vernal  beii^  (b  much  later;*  and  the  Autumnal  ib  much  earlier  dun  hf 
the  CiibiiAKf  of  mefe  &nous  Authors. 

Now  before  we  proceed  it  will  be  neceflaiy  to  premife  the  feUowiif  Lm^ 
fnatAy  ferving  to  demonllrate  this  Method ;  vix^ 

1.  That  me  Modon  of  the  Sun  in  the  Eclipdck^  about  the  Time  of  die 
Thufkki^  is  fb  neariy  Equable,  that  the  Diierence  fiom  Equality  is  not  ienfi^ 
b]e>  from  5  days  before  the  Tropick  to  5  Days  after>  by  reafcnof  the  near* 
neis  of  the  j^g^tm  of  the  Sun  to  the  Tropick  of  Cms^. 

2.  That  for  5  Deff.  before  and  after  the  TropickSf  the  Difiereoces  whereby 
the  Sun  ^  fhort  otthe  Trq>ickS)  are  as  the  Firfed  Shtcs  of  the  Sun's  Di* 
fhnce  in  Longitude  from  the  Tropicks,  which  jyirfedSmesin  Arches  under  ( 
Tkgreesj  are  beyond  the  utmoft  Nicety  of  SenTei  as  the  Squares  6£Aok  Ar-^ 
dies.    From  thefe  two  foBow  a  third, 

;•  That  for  5  Days  before  and  after  the  Tropicks,  the  Decbnation  of  die 
Sun  faOs  ihort  of  the  utmofl  Tropical  Declinauon,  by  Spaces  which  areia 
JhtfUcMi  Proporrion,  or  as  the  Squares  of  the  Times  by  which  the  Sua  & 
wanting  of,  or  pafl,  the  Moment  of  the  Tropick. 

Hence  it  is  evident.  That  if  the  Shadows  of  the  Sun^  either  m  the  Meti«^ 
dian,  or  any  other  Azimuth,  be  carefully  obierved  about  die  time  of  the  Tio» 
picks,  the  Spaces  wherd>y  the  tropical  Shade  falls  fhort  of,  or  exceeds  thc^ 
at  other  times,  are  always  propottionabfe  to  the  Squares  of  the  Zntiervals  of 
Time  between  thofe  Obdervationsand  the  true  Timeof  the  Tro(Mck>  and  coik 
iequendy  if  the  Line,  on  which  the  Limits  of  the  Shade  is  taken,  be  made  the 
Axis,  and  the  corre^>ondent  Times  from  the  Tropick  ExfmuUd  by  Lines» 
be  eredtod  on  their  refpe&ive  Points  in  the  Axis  as  Ordinacei>  the  extvemkea 
of  thofe  Lines  ihall  touch  the  Curve  of  a  ToMU.  Thusii,  A,  Cyty  beii^ 
i^.x%4^  fuppofed  Points  obferved,  the  Lines  ^  B,  ^  C,  ^  A,  r  ?»  ai^  re^edtvi^ 
{Mx>pordonal  to  the  Times  of  .each  OUbrvation  befi^ 
ment  in  Qtnctt. 

This  premifed,  we  ihall  be  able  to  Idng  die  Ptobkm  dT  finding  die  true 
Timcot  the  Tropick  fay  three  Obfervation%  to  this  GcometridA  one^  JG»» 
va^  tbne  F$ims  in  4  Parabola  A,  B»  C^  or  A>  F>  Q  fruMs  p^gmtur  wiA 
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don  B  kjMdfiily  lA  the  mfcMc  between  A  and  C  f  IniiBi  Cafe,  puttio^  $ 
for  the  whokTmie  between  AaixlC9  weihatthave  Ac,  theTnterv^oftbe 
lOQOOtft  ObiervatioB  A»  fit)m,theTn^pick|  by  the  fblk>wing  Analogy. 
At  Z4^r^k cuyi  dt'^  T^^5  6ynin  'or  A  E to  A^i  the T^  of th^ 

.  Bktt  thexc>ther  Caft^  ^w^ien  th6  m^dle  Olflervatk»ti  i^  not  deadly  m  th^ 
middk  between  tbeoiber  two  Times,  as  atP,  is  ibmething  more  opero(e| 
MdA«wh<^Tinie  fioor  A  to  C,  being  put  == /,  ^irom  AtoF,s:i> 

c.0^f^  and  is#tt^iiifiTbmt^w8k9md  tkulh    ■  ^--.-asAr^theTime 

To  niuftme  diis  Method  of  Calculanon^  itouy  peihip$  be  ifqoififie  tm 
give  yon  one  or  two  Exwples* 

^4m.  I  <po.  Bfrmrdffiber  in  the  Mopck  ofytm  at  Aiffv/iiptifg>.ohferv'd 
the  Chord  of  the  Diftance  pf  die  Sun  firom  the  Z^nkbby  i|  IpigQl^Wiir^ 
/tok  Inftrument  ofPfolcmjf,  a$^fbUows; 
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tn  both  thde  C4^  the  MjddHf  t<fm  #  m/^'m  At  toildk!  between 
the  Eictreams*  aM  therefore  in  tb«)^cMr  lb<fe^# 
and  r,  the  Time  between*  beii^  i4l^ysb  t^tbefirft  Ruk^meTimeoitnt 
Tiopick  wiH  be  found  by  i&s  Vsoforwmi  m.%S9  to  Zijlf  So^  r,  or 
7l>ays  to  9P^^  ?f^^*  » •  W^em^^^ymg^-^'^^^ 
to  bavt.  fia^J^  \»  l^tb^lmr^tbtft  .##  is  ^107^  and' 
jt^^  155  iwid  die -whole  im^arralrfrTiftperis  ^vQsys^^io  ^'r  ^enc^  as 
199  to  zo(i^  i  fo  is  4  C^  to  4*i  y^if' f^t^b  talm  fooii  theaCdi  C^ 
ttNgop^k»resii^  2o\  z^'.  for  the  Time  «f  th^Tropick*  aoaeingwim 
thefonnertothethiidpapof^iiottf' 

AgaiiH  Jm.  iSjiS.p^hf^m ^JIii^fhlks%<3iArtcdA€S}9^ Selfticibyi 
iCnotnoncf  5$  feothjghyinoixlir  fQ<biqfg^ 
moa  to  the  Solftijcial  $hade»  wi  k^  bi^  kit  us  tbefo  Ohlkmaxih  which 
may  (arve  for  an  Eraiyk  for  the  SeoQ^  R.nkw 
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Th^f  b^  4ivi4ed  intq  twa?ett^of  j^u^  QUbr^a^Qf^^etic^  .  Tb 
t^tH^^ioth^  apd  2/ad^  ^nd  the  19^  ziSk^  nod  ai4«  %ra  i9i|dl>4}ave  in  the 
firft  three,  c=  ij,  and  ^  =  7,  /t=:  5  Days,  isfij^^mthcfecond  r  = 
i5,and*=7,  /==$,  and  /.=  z.  Wne^c^ ^ccosfjing tp t^  Ride^tfac  i^  ^ 
Ihy  at  Noon,  the  Su^ti  vjai^eddf  A^  ?^^BJ<5J^  a. Jiip%  prpportiowtftto/onc 
Day,  as  ir/c-'/i^  to   2  /c-xfjj.-rfut^^^^  <4j  .^4.  JQ)  AibafiiA 

Sett,  or  loj  to  tfi.ip  the/epwi^  j% %i tha;  js,  51*.  jj^i  <5'i<iaAQifirft, 
or  i^  ij\  if /mthe&cpriaSiett:  do  that  we  may^poeM^tbeMdfxieht 
bf  the  Tfopick  to  have  been  June  JO*.  iy\.  loV  in  the  IVteridianof  il^ir- 

V  N^jv^  t|vf  theie  two  Trbpuwk  TioidsithiistihcainliKly '^  fctifid  tb  con- 
firm each  others  Ex^ftnSfi  from  their  near  Agreement,  appears  by  die  Iqter* 
val  of  Time  between  them,,  viz..  i^,  i\  jo'  lefs  than  ij<?7#/(J»  Years, 
whereof  1^  i^  8'.  arife  fitim  the  defaft  of  the  length  ofthe  Tropical 
Year  fixMn  the  yuliany  and  the  reft  fiom  the  Progreflion  ofthe  Sun*s  Afogfm 
in  that  Titoe  \  fb  that  no  twb'Gbfervatiom  made  by  the  fame  Obferver  ia 
tke&ti6Pb(?e  *ai<  betttf 'artfwef  %ach  others  and  chat  wknout  ^y  the  ictlt 
Artifice  or  Force  in  the  managameni:  of  them. 

What  were  the  Methods  uted  by  the  Anciaip  to  conclude  the  Hour  ofthe 
Tropicks,  Ptdtmj  his  no  whtre  delivered ;  *  but  'it  werfe'  to  have  been  wifhed 
that  th^  had-been  aware  of -this,  that  fb  ye  might  have  been  more  certain 
of  the  Moments  t&  the  Tfopicks  .wt  have  received  fixMti  them,  which  would 
have  been  of  lingular  Ufe  to  detainine  the.  Queftionj  Whether  the  Sun's 
-ri^^-ttMR  be  fix'd  m  the  Sfiny  H^v*  ;  or  if  it  move,  Wlrtt  tnhe  true  Mo- 
tion thereof  ?.  It  is  certaiOi  thit  if  we  tafe  the  Account  bfPf^ib^,  the^ 
Tropick  iaid  to  be  obfer\'^ed  by  EuEhmm  and  Metm^  yami  ij  Aitmi^  ^Am^ 
4J1  ./ime €hfijhimi  can  no  ways  be  reconciled;!  without  fuppofinj^  the  Ob^ 
Ikvadon  made  the  niik  DayviOr  ^ymm'itp,  i^  the  ^orningv  Apd  Pi^&m'9 
own  Tmpick,  ^bfan  <*!  iff  tW  f ^ifd- V^f  o(^^mh^muhl  j4^:  0jr0^  i  jjb;**^ 
aTtainly  on  die  a^d,  and  hot  on  the  i^flv  D^y  x^fykney-'m  ml]  apjlar^'^i* 
tljole  thatiihiffl  duly  <?onlid<3r  arid  txirtipare  thert^\vith  thr  leri^h  Bftne  Year 
dciluc^  from  the  dilipenr  and  ronccrdant  ObfaTationsofintfe  two  great ^ 
Aftrrvuomical  Gcniij  Himtrchns  and  .u^^a^u  i  eftablifhcd  and  confirmed  by 
the  Concurrence  of  aU  the  Modem  Accuiacy.  .  For  jhefe  Obfa-yations  gjvc 
the! t*^ tifntoT:^Dicati*»^  *ttti^tpa^VH^5^    rfcooiint 

ody  ^oe'Di^in^oo  Years }  but^ir  aft  1k)w  fecuit,  that  the  faid  'Period  of^ 
the  SunVRjernhition^docssttiticipate' Very  nearly  r pays' in  400  Years;  lb 
that  the  Tables  of  PtoUwjj  fiMinded  dn  that  Su]:^)0&ion,  do  Err  about  a 
whole  Day  in  the  Sun*s  Place)  for  every  240  Years^    Which  princijxd  Er^-. 
ror  in  fb  Fundamental  a  Pointy  does  vitiate  ^thd  whole  Superfti\i6tare  of- 
the -^Ifnfagefiy  and  %y^  tx>C(afwii  if  J  ^fuhbr  y^'waiffrfPfUj^ii,  ^rH^lkj^ 

But  to  return  to  our  Method,  the  great  Advantage  we  have  hereSy,  ist 
That  any  very  high  Building  ferves  for  an  Inftrument>  or  the  top  of  any 
high  Tower  or  Steeple»  or  even  any  high  Wall  whatdbevery  that  may  be  fut^ 
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ficient  to  intercept  the  Sntj  and  caft  a  true  Shade)  and  make  the  spaces  ht^e 
and  ftir,  though  the  Heighth  and  Diftance  of  the  Building,  and  Pofition  of 
the  Plain*  i^on  which  you  receive  the  Shade»  and  of  the  Line  on  which 
you  meafure  the  Spaces,  be  not  exadly  known.  But  it  is  convenient  that 
the  I^ain  on  which  you  take  the  Shade  be  not  far  fiom  Perpoidicular  to  the 
Sun,  at  kaft  not  verv  Oblique,  and  that  the  Wall  which  cafts  the  Shade, 
be  ftrai^ht  and  finootn  at  the  top,  and  its  Diredidn  nearly  Eaft  and  Weft. 
The  principal  Objedion  is.  That  the  Pemtmbroy  or  Partile  Shade  of  the  Sun 
is  in  Its  Extreams  very  difficult  to  diftinguifh  ftxxn  thetfue  Shade>  which  will 
render  this  Obfervation  hard  to  determine  nicely.  But  if  the  Sun  be  tranf^ 
mittttd  through  a  Telefcope,  after  the  manner  uftd  to  take  his  Sfecks  in  a 
Solar  EcUffiy  and  the  upper  half  of  the  Objeft-Glafs  be  cut  oflFby  a  Paper 
pafted  thereon,  and  the  exa&  upper  Limb  of  the  Sun  be  feen  juft  emeigmg 
out  ofc  or  rather  continging  the  Species  of  the  Wall  (the  Pofition  of  the 
Tel€<cq>e  being  r^ulatcd  by  a  fine  Hair  extended  in  the  Focus  of  the  Eye- 
Glafi>  I  am  ailurea,  that  the  limit  of  the  Shade  may  be  obtained  to  die  ut- 
mofl  Exa&nefi^.  I  (haD  only  fiu^er  advertife.  That  the  Winter  Tropick 
by  this  Method  may  be  more  certainly  obtained  than  the  Summer's,  by  rea- 
ibn  that  the  £mie  GiK)SK>n  (k^ed-affora  a  much  laiger  Radim  fb^ 
of  Obfervation. 

XX.  I  have  found  it  neceflary  to  make  new  Solar  Numben,  becaufe  in  rbe89imfKiimbtri 
toy  okL  I  have  n^lefted  to  apply  Refi^aftions  in  all  the  Altitudes  above  ?'pf!ji^*^^* 
50  De^tes  i  wherem  yet  Keafon  and  fbnie  Kttle  Experience  hath  fhewed  „.  u©.  /.  ixV 
me^  they  are  not  infenfiUe.     I  found  S.  GiJJM's  Ob(ervations>  which  I  Jan.Ann.  u-v 
took  mm  Rkcklns  his  .j^hnmanOd  Refarmata,   much  more  Accurate  than 
Tjcho\  and  therefore  fbughi  dut  Number*  that  might  anfwcr  them.    The 
j^9g4fgt$im  I  found  it  neceffiry  to  prdmote'  44- Minutes ;  fo  that  .^nm 
Jmmtt9^  1^*55. ' it  toight  be  in  ®  7^  50  .  o6^^  and  to  make  the  grcateft  E- 
qoaticm  only  *i*.  54'.  *  i^^'V  Whereby  I  found  tfie  thenomtrnt  wouH  be  an- 
fWeredmucn  tacxt  accurately  than  I  'dcpeAed,  and  as  near,  all  things  confi- 
dered>  as  I  coukl  defire." 

•  But  ftin  I  was  uncertain,  whether  the  Refraftions  in  the  feid  Q^fif^^^ 
TsMes'  were  |aft'  Meafiire^  <«•-  not,  and  I  had^  ho  Convcniencies  for  ma- 
kingiTnoL    At  Wt  I  thdi%ht  on-  this  i^xpcdient,  whidt  fiffly  fatisfiedme  i 

I  confidered.  That  if  fbme  of  thofe  OWervations  of  die  Diflances  of  9 
from  the  0  by  Day,  and  fixMn  the  Stars  in  the  Night  preceding  or  follow*- 
itig,  weie  *skilfiilly  Examined,  they  mitht  fhew  me  the  true  Quantity  of 
Ae  Equations  or  the  Sluft  O^  or  mhei^the  Difference  of  his  Mean  and 
Equal  Motion.  I  turned  over  his  Vragjmnafmma,  and  pitclied  on  two. 
Tlie  fii^ made  Jtrm.  1585, -A6rci  5.  if".  ^^'  and  7.  \^  ftfi  Meridiem  r 
whereby  I  found  the  0  at  4"^*  41^  was  94*.  47'.  in  Antecedence  of  the 
Ijidda  Cdds  ir.  The  fecond  made  jim.  1585,  Seftemk.  15.  ^\  15^* 
»d  6)**  {5.  Mme^     WhereHfionu^  (applying  and  confidering  the  Re- 
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fiaiSions  in  hodi)  1  fiwad  the  Sua  $t  <S^,  55'.  *>bc  7 1^  jo'.  in  Confiy 
quence  of  the  Ijwer  Hf^  of  u.  The  Difference  xt  Loi^itude  betwiic 
mefe  two  Stars  is  17'  59' :  And  therefore  now  tlie  Sun  in  CooTequence 
of  the  tjtcuUCakii  ^'.  9i\  19^  Sothaft  the  Sbn's  tpparent  Motion  be* 
twixtthe  Year  i^ii.  JUnr.  5.  4**  4  2^  and  the  Yw  ijS^^^P*.  15. 
6*.  55'.  Md»€9  (befidcs  the  whok  Revolutions)  Mras  %Bj\  I6^  but  die 
Mean  Motion  is  191 .  x'.  greater  than  the  Appar^wt  by  5\  4^^  which 
parted  in  proportion  to  the  Equation  of  the  Bami'$  MotioO)  ccSo6tcd  for 
thdfe  Times  from  n^  New  Tables,  rives  the  ^tateft  Equation  of  the  Oib^ 
I  \  54^  15'.  confentii^  to  my  wonder,  without  any  wreftine  of  the  Ob- 
fervations  with  that»  which  X  deduced  from  Gj^^s  Correa  Meridioiiat 
Altitudes, 

The  Sun's  Motion,  by  the  TJbk5  which  I  now  ufe,  grounded  00  this 
Equation,  is  Ids  than  Tjicbo*$  by  no  Ids  Am  9  •  That  great.  £(piaiioa 
m^  him  commit  no  imall  Errers,  and  put  him  upon  ftrange  Shifts  to  hide 
and  &Avc  them.  So  that  all  his  Ohtervat^oos  of  the  Planer  in  thdr  Omkv 
ikians  fo  the  Sun,  ^re  to  be  Com<^edt  before  we  attempt  to  fcpttfent 
them  by  NunJ^ers :  For  his  Enocs  in  the  $un's  Place  made  him  Eit 
fometimes  5  or  tf  Hours  in  the  time  of  the  Oppofiiion;  which  nmft  be 
Reformed. 

Tk$  EiMsUty «/     XXI.  Non  parvum  adbuc  eft  Diflidiiim  inter  Aftrdnomos,  quanta  fit  in 
N^tarsiDsys^  jqyando  TempoTC  Profthaphanefisi  ita  ut  l0igmmmmm$  farettur,  ndk 
ififif\r  ^f'iU^om  in  Aftronomico  PuWofe  majorem  Difficultatem  ie  invenifle ;  quod  cum 
f^MUfcks  •%    notarem^  animadverti  in  quibufdam  Cceli  Obfervationibus  a  me  fadis,  qiud 
M^ iTi.  /  41^. ex  illis  inveniret ;  &,  cum  mihi  e(&t  Horologium  Rotatile  Pendidum,  ad- 
pd.Aii.  1^7^*  modum  exadum,  linea  Meridtana  artificialiter  Conftituti^  examinab^  So^ 
lis  in  Meridianum  IngreiTum^  fingulis  ^Am%  cum  quo  ad  amufltm  Ho» 
rolc^um  meum  congruebat^  &  u  diictcpabat  abquandoy  nriflvnp»  dtwbus 
'minutis  difcrinainabat,  quod,  cum  opus  erat  emendabam.    Ctore  pertii- 
ennium  continuando  &  quotidie  S(dem  in  Meridi^io  obfavando,  cum  li- 
cebat    quod  in  hac  R^ionis  parte  fspe  &piu$  fit)  mveni  tandem  nuBani 
Diem  Naturalem  Longiorem  Revolntionem,  in  Uno  vet  AUo  Anni  Tem- 
pore, alia  Die  habuiflei  unde  intrepide  dia>  omnes  Pies  Naturilcs  ^yoaks 
efle,  &  fi  adhuc  aliqua  Difieraitioia  intercedit,  non  efle  Senftbilem.    Haec 
volui  notum  facere>  ut  Aftronomos  hoc  Scrupub  liberarem,  quod  tarn  mi^ 
tos  iffrfit  &  indies  tocquet,  quanquam  TjdmikA  ^quado  prcpcer  Edi^Qcs 
OUicmitatem  non  fie  itjtcieiida. 
t^a.VfUf.     X.  Dies quomodo  Equates e(&  po0int»  &  tm»  iEquatio  TtckmmMi^ 
mITp^     mittt,  vix  me  ampere  fatebr.    Ob  inaquaksttenim  oequalium  EcUpdcas  pan- 
tium  Re^  Alcenfione^  dies  unus  ^quinoftjj^  Tj?q^o^ 
Saupulb  Hook  ftcundis  40 ;  U  ties  14  Tropia>  totidem  iFquittodiab- 
bus.  Lon^ras  func  fexta  Horge  parte,  (cu  Sonpulis  priaAis  lo.  Hanc  mwm 
Differentiam  Majoltm  credo,  quam  ut  eam  in  Obfervaiionibus  ^  aoq  pa> 
ciperer  fr^ffffxt  Hijf0k(^%i^  proindeque  ipfum  in  ewminatidis  iis  Tjdmricm 
Tempocis  4iquationem  adhibuifle  autumem. 
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Sed  &  ponamuS)  Mqvaks  efle  Primi  Mobilis  Revohitiones  CqiKxI  nulli>qui 
PtolenuuC4/m  fhfoihtfin  admittanty  unquam  tvenmt  inficks '  nece0ario  confe- 
quitur»  nee  iEouationem  Tempo]is>  ad  insquali  Solis  in  Orbita  fua  Inceflu 
enatam,  rejicienaam  elle :  Eteniamcum  Apqgeosqpotidiepromoveattir  tantum 
57'.  lo  .Perigeusvenxfi'.  15  ';  Apogeus  equidem  citus  16'^  (fcuTcm- 
|>ore  abfumpto  dum  primum  Mobi]e  revolvit  4'*  5".)  a  Meiidie  in  Meridi- 
inum  Did  lequends  recurret^  quam  Perig|eus :  Attamen  quaadoquidan  pro- 
eenita  ex  hac  caufii  iEquado  tardius  admitdt  Diuraum  Incrememum,  Scfl. 
5^^.  quocicfie*  ad  fuounum  cum  vdodllinMt  ^  vix  Dicbus  15  ad  duorom 
Soupuloruti  Quandtatem  excrdcit,  txj  cujus  iOe  meminit^  duorom  ^  crupu* 
lorum  £metidatione»  in  Horologio  fiio  ablacam  credo :  de  qua  videat  pit)p- 
tcrea  Vir  Dodtiffimus. 

Demum  veroy  fi  in  CojermcmMm  Itftibefim  fit  promary  qoam  in  Ptokmd^ 
€mh  in  ea  etiam»  fuppoutis  Terrs  Uochrcnis  Kcvohidombusy  esdem  confer 
quuntur  ^quadones.  Fateor  equidon^  amoveri  pofle^  &  in  contrarium 
trahi^  ab  Trayyiati  ihceflu  Solis  in  Orbita  fua  provemenran  Tempons  .£qua- 
donem^  fi  ihasquales  Terrae  vd  primi  Mobilis  f  perinde  enim  eft  ucrumhorum 
ilatuerimus :  Revoludones  fupponamus  :  Sed  fi  Temporis  Naturam  bene 
perpendatf  facile  inteU)|et>  impoffibile  tSky  omnem  ejus  Inacqualitatem  re-^ 
moved. 
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XXII. 
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XXIII.  ^^1>m.  itftfo,  April  ly.  About  8  of  the  Clock  m  the  Mom&^  there 

iCoi^T^'^    appeared  a  Spot  in  the  lower  Limb  of  the  Sun,  a  little  towards  the  South  of 

h  J^^  Boylc^ .  i^  /Equator,  which  was  entred  about  ;.  of  the  Diameter  of  the  Sun  itfeK 

V.74  h  **i^*  beii^  about  j^  in  its  fhorteft  Diameter,  of  that  of  the  Sun,  its  longeft>  a- 

bout  ,7  cf  the  fame.    It  difappeared  upon  Wednefday  Morning,  A£ti  9. 

thoueh  we  faw  it  the  day  before  about  10  in  the  Morning,  to  be  near  about 

che^ne  Diftancefrom  the  Weftward  Limb,  a  little  South  alfo  of  its  iEqua- 

tor,  tlut  it  firft  appeared  to  be  from  the  Eaftward  Limb,  a  little  South  aHb 

dPits  iEquator.    It  feem'd  to  move  ftfter  in  the  middle  of  the  Sun  than  to- 

vmds  the  Limb.    It  was  a  very  dark  Spot,  almoft  of  a  Quadrangular  Form, 

and  was  enclded  round  with  a  kind  of  duskifti  Cloud. 

We  firft  obferved  this  very  feme  Ssot  both  for  Figure,  CcJour,  and  Bulk, 
€0  be  He-entred  the  Sun  A^  15,  wnen  it  appeared  to  be  in  a  part  of  the 
lame  Line  it  had  formerly  traced.;  and  was  Entred  about  4  of  its  Diameter 
about  7  a  Clock  in  the  Afternoon.  At  the  (an\e  time  there  appeared  anocher 
Spot,  which  was  juft  Entered,  and  appeared  to  be  Entered  not  above ,  .*  part 
ot  dhe  Sun's  Diameter*  It  appeared  to  be  k>n^fl  towards  the  North  and 
South,  and  fhorteft  towards  the  Eafl  and  Weft.  There  flem'd  to  be  difpers'd 
about  it  divers  fmall  Cknids  here  and  there. 

S^  jSJT*^        XXIV.  I,    Am.  i6yi.  M.  PicarJ,  at  Sea  near  the  Tcxely  obferv'd  a 

te  K  Picard.    Spot  in  the  Sun  from  Attg.  5.  St.  JV.  to  the  i^th.  *  It  appeared  at  firft,  like 

j};^^^;"^|;  mtT^ofz  ScorfkH,  but  on  the  ipf*  day  refbnbling  a  Melon-Seed. 

5yit!caffinil      2.  Aug.  II.  (St.  Ni)  KJ71.  About  6  a  Clock  a  Night,  M.C^ffwh  with 

li  Ti.  M it     ^  three-Foot  Ghis,  rcmaik'd  m  the  Sun's  Disk,  two  Spots  very  dark,  diftant 

fiom  its  apparent  Center  about  ihe  third  part  of  his  Semi-Diimeter.    They 

were  in  the  Southern  part  of  the  Sun,  and  their  Elongation  from  the  /Vr4^ 

klafthe  v^£^piMt9r  MdOSngthrough  the  Center  of  the  Sun,wa$  about    '^\  pait 

of  his  Diameter.    The  Time  which  lapfed  between  the  Tranfite  of  the 

Sun's  Center  and  that  of  the  firft  of  thefe  Spots  was  iz'\  or  \i'\  the  Semi- 

cBametcr  ^  Ae  Sun  then  pafling  in  66  '.    The  firft  of  thefe  Spots,  being 

iooked  upon  with  a  Telefcope  of  17  Foot  long^  appear'd  with  a  fomewh^ 

Oval  Figure )  the  other  was  Oblong  and  alitde  curved,  like  the  Hebrew  Lcc- 

tcr  yod ;  and  both  K^ther  were  furroimded  by  a  CarolUy  or  Coronet,  made 

up  of  little  dark  Points,  which  conformed  jtfelf  to  the  Figure  of  the  Spots, 

confidered  as  they  were  joyned  together.     ,        , 

.  Aug^  12.  He  perceived  that  they  yrcre  nearer  his  Center.  The  Time  be^ 
tweenthe  paflage  of  the  Sun's  Center,  and  that  of  the  interior  edge  ofthe 
Coronet  which  encomoafs'd  them  boph,  was  then  of  16 '\  At  7  a  '  lock  it 
was  but  of  I J  ''.  ancf  the  Southern  Limb  of  the  Coronet  touched  the  Parallel 
pafling  through  the  Sun's  Center.  The  firft  Spot  was  compofcd  of  two  o- 
thers  almoft  round,  and  conjoined.  The  fecond  reprefcnted  the  ihape  of  a 
Scorpion.  The  third  was  round.  And  they  were  all  three  environed  with  a 
«  Conmety  which  was  compofcd,  as  w^  (aid  above,  of  abundance  of  Iftde  obfcure  | 
Pricks.    This  C^rowt  appear'd  to  be  clearer  than  the  reft  ofthe  Sun,  wl^njlC 

looked^ 
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look'd  uf<m  with  the  fiiort  Chfs,  and  darker  when  (een  with  the  long. 
Without  it  there  were  other  Points,  but  very  black  ones ;  vfc.  Five  near  the 
round  Spot  on  the  South-fide  and  another  near  thcScorpum's  Tail  on  the 
North-fide. 

At  8  a  Clock  48  ^  the  Figure  of  the  Scorpion  was  feen  divided  into  leve- 
ral  pieces,  as  if  the  Tail  and  Arms  had  been  cut  off.  The  Northern  Point 
appear'd  no  more,  there  remainining  none  but  thofe  on  the  South-fide ;  and 
tne  length  of  the  enctofure  of  all  u\t  Spots j  comprehended  between  the  Ex- 
tremities, was  of  I''.  iy\  and  the  Breadth  of  jo"*'. 

The  lame  iith  day  at  6  in  the  Evening,  he  foimd  no  great  Change  in 
the  firft  Spot.  The  other  two  were  fever^  into  j  difUnd  ones,  compafi'd 
about  with  a  Coronet j  together  with  j  black  Points,  which  flood  in  a  flaneight 
row,  and  after  another  manner  than  they  did  in  the  Morning.  From  6  at 
Night  unto  7,  the  time  when  the  paflSge  of  the«Si«»'s  Center,  and  diat  of  the 
Coronefs  Limb,  was  found  to  be  at  one  time  of  S"'.  and  another  time  of  7I. 
The  Diftance  df  the  Spots  unto  the  Pai-allel  paffing  through  the  Sun's  Cen- 
ter,  was  near  the  fame  on  the  North-fide  with  what  it  had  beoi  obferved  to 
be  in  the  Morning  on  the  South-fide. 

-^,  15.  Between  the  Rifing  of  the  Sun,  and  half  an  Hour  paft  tf  in  the 
Morning,  the  edge  of  the  Coronet  was  turned  to  a  Point  on  the  South-fide, 
and  was  diftant  from  the  ty£(]uator  on  the  North-fide,  half  a  Minute ;  and 
there  was  but  a  Second  of  Time  fix)m  the  paflage  of  the  Sun's  Center  unto 
the  paflage  of  the  fame  anterior  edge  of  the  Onronet. 

At  8  a  Cbck,  jo'.  the  fore-edge  was  in  the  fame  Horary  Circle  with  the 
Center  of  the  Sun :  fo  that  in  one  day  and  an  half,  thefe  Spots  have  run  thro* 
very  near  the  third  part  of  the  Sun's  apparent  Semidiameter,  which  giveth 
an  Arch  of  19  Degrees  and  an  half  of  the  Circumference  of  the  Sun's  Body ; 
and  confequently  tneir  Dsstrnal  Motion  about  the  Sun's  Axe  hath  been  of  15 
.  D^ees ;  and  the  time  of  their  Periodical  Revolution,  as  far  as  we  could 
conjedure  in  lb  little  a  time,  muft  be  about  27  days  and  an  half. 

-^.  I  A.  At  (J  in  the  Morning,  there  pafs'd  15".  of  Time  between  the 
paflage  of  tne  Anterior  Limb  of  the  Crown^  and  the  paflage  of  the  Snn's  Cen- 
ter through  the  fime  Horary  Circle :  And  then  the  Southern  Limb  of  the 
Ooim  was  a  Minute  and  an  half  diftant  toward  the  North,  fit)m  the  Paral- 
"  lei  of  the  tyEiffMtory  paflSng  through  the  fame  Center  of  the  Sun.  The  Figure 
.  of  the  firft  Spot  was  almoft  the  &ne  with  that  of  the  day  before.  The  fe* 
cond  had  taken  the  Form  of  an  Heart,  the  Point  of  whicn  was  turned  to  the 
North-fide,  and  its  bale  between  the  South  and  the  Eaft.  Three  other  fmall 
Spots,  dilpofed  Triangle-wife,  ftood  over  the  (aid  Bafe,  and  were  accompa- 
nied with  two  others  upon  a  Line  turned  Southward.  And  they  were  all 
encompafled  1^  a  Crown  running  out  into  a  Point  on  the  South-fide ;  and 
on  the  North-fide,  Eaftward,  it  had  an  ^pendsx. 

Aug.  1 5.  At  5  in  the  Morning,  there  pafled  z^'^  between  the  paflage  of 
the  Anterior  Limb  of  the  Crown,  and  that  of  the  Sun's  Center  through  the 
fame  Horary  Circle.  The  Southern  Limb  of  the  fame  Crown  was  tv^H> 
Minutes  and  an  half  diftant  fjom  the  Parallel  o£ th^ t/£^uator,  pafling through   /^  ooqIp 
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the  Center  of  die  Smty  whofe  Diameter  pafe'd  in  2^  ^'^  tHrou^  the  fii»- 
Horary  Circk*  The  firft  Sj^t  had  a  little  changed  the  Fkure ;  the  fecond 
was  Quadrangular^  longer  from  Eaft  to  Weft,  than  from  Nordi  to  South  t: 
It  appeared  bigger  than  ordinary,  iand  had  withal  on  its  fides,  withm  the 
con:]^{s  of  the  Orcfwny  three  other  finall  «^/.  There  were  ^o  fcen  four, 
more  without  the  (aid  Orffum  on  the  South-fide. 

jiMg.  i6i  At  6  in  the  Morning,  there  was  27'''*  between  the  pafHige  of 
die  Sufii*s  Anterior  Limb,  and  the  pafTage  of  the  Anterior  Limb  of  the  Crawt- 
through  the  fame  Horaiy  Circle ;  and  j8  '.  between  die  paflW  of  the  An* 
terior  Limb  of  the  Crawn^  unto  the  paflage  of  the  Sun's  Center.  The  Southern 
Limb  of  the  Crciwn  was  j  H  oflFfrom  the  Parallel  of  the  ufquator.y  paffing  thro*' 
the  Center  of  the  Sun^  towards  the  North.  And  the  Obfervation  having 
been  made  yet  more  exaftly  at  half  an  hour  paft  7  of  the  fame  Morning,  this 
Diffemce  was  found  of  5'',  3  j "•  The  Pigure  ot  the  firft  Spat  in  the  begiiK 
Bing  of  the  Obfervation,  diflfer'd  not  much  from  that  of  the  precedent  o^j; 
but  afterwards  it  was  feen  divided  into  two.  The  fecond,  which  likewifc 
ieemed  to  be  the  fame  in  the  b^inning,  was  afterwards  divided  into  three, 
acccMi^panied  with  black  and  dark  Points  without  the  Crinj^n  on  the  South-fide.. 
The  fame  day  at  <J  a  Clock,  and  i  j  .  at  night,  the  Figures  of  thefe  Spati 
were  much  changed.  There  were  j  Spots  endofed  in  the  Crown ;  The  two 
fbremoft  were  part  of  that  which  had  been  feen  in  the  Morning  as  one  ;  the 
two  others  following  thofe  two  firft,  were  part  of  the  fecond  in  the  Morning; 
and  without  there  were  5  Points  on  the  South-fide,  and  two  more  a  litSe 
fiuther  to  the  North,  wmch  Points  were  ranged  as  in  another  Area  made  up^ 
of  other  Points  fo  finall  that  they  colild  fcarce  be  perceived. 

uAg.  17.  in  the  Morning,  immediately  after  the  Rifing  of  the  ikw,  there^ 
appeared  tnree  very  dark  ^w,  which  fbrm'd  in  a  manner  tnefe  Letters  Fn  J^ 
pofited  fixim  Eaft  to  Weft,  and  included  in  their  wonted  Craum,  which  fbetco- 
cd  out,  as  'twere  two  Arms,  or  two  Handles,  one  to  the  South,  and  the 
other  to  the  North.  -  There  pafs^d  1 8^^  between  the  paflage  of  the  fcHtflooflf 
Limb  of  the  Smy  and  that  of  the  foremoft  Limb  of  the  Gra3ii^,aDd  47'/'.  be- 
tween the  pafTage  of  the  Anterior  Limb  of  the  Crmm^  unto  the  paflage  of  the 
Swis  i  enter.  The  Southern  Limb  of  the  feme  CroTim  was  diftant  ii'.  ij\ 
from  the  Parallel  that  touched  the  Sun  on  the  North-fide,  and  4.58'.  from, 
die  Parallel  that  pals'd  through  the  Center. 

-4i^..  18.  at  7  in  the  Moniing>  the  Spott  wliich  appeared  through  fbmc 
( lou£,  had  almoft  the  fame  Ihape  with  thofe  of  the  oay  before,  omy  with 
this  difference,  that  they  were  a  little  clofer  t(^ether,  drawing  from  Eaft  to- 
Weft.  There  iMifed  13''.  between  the  paffage  of  the  Anterior  Limb  of  the 
Smy  and  that  of^the  Anterior  Limb  of  the  Spety  dirough  the  fame  Horary 
C  ircle,  and  52  * '".  of  the  foremoft  Limb  of  the  Spot  xmto  the  pafTage  of  the 
f  enter.  The  Southern  Limb  <rf*  the  Spm  was  9" .  15 ''.  difhnt  from  the  /'4^ 
Tdllcl  that  touched  the  Northern  Limb  of  the  «Sittr,  and  5 ,  41  '^  from  the  iW- 
vallel  that  pafc'd  through  his  Center.  At  5  a  Clock  and  55'.  at  night  «f 
the  fame  day,  there  hpfed  ii^^  between  the  pafTage  of  the  Antericw  Limb 
of  tl»  Stm  through  mc  fame  H<OTry  Circle,  and  the  pafl^  of  the  Anterior  jl^ 

iJmb^^ 
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Limb  of  the  Or<m>ft^  tsA  ^xMn  thence  unto  the  Paflage  of  die^/wf's  Center 
54  /'  The  Limb  tjf  theOv»w  next  the  Parallel  paffing  through  the  Center 
of  the  ^uny  was  diftant  from  the  fame  Parallel  y\  ^o'\ 

u4ug^  ip.  from  4  to  f  in  the  Evening,  the  *^f  appeared  Oblong  near  the 
Swf*^  CSrcumfeipice,  from  which  it  wisjdifhnt  ^bout  the  breadth  of  the  fame 

.Atg^  20.  in  tfie  Morning,  which  was  not  the  fiill  feventh  from  the  day  that 
they  wpre  anivld  to  the  middle)  rfthe  Disk,  they  difippeared. 

The  apparent  Velocity  nigh  the  Center  was  fuch,  that  if  it  had  continued 
die  fanie,  the  .&ar/'Would  have  arrived  ahnoft  in  4  days  to  the  Limb  of  the 
Disk  I  but  in  this  Hypothefis,  that  the  Sfffts  were  adherent  to  the  Sto's 
Surfacq,  or  at  le^ft  very  nigh  to  it,  this  apparent  Vek>.c4ty  va«  to  leflin  accord- 
ing as  tjicjr  ftioiiki  reraovefromthe  Center,  ^^ch  come  to  ^  in  eiPFeft.  The 
I^manutloiic^thelaigdi  of^heMifly  Ocrum'^zs'm  a  manner  ppopgrdonabk  to 
the  Diminution  of  the  apparent  Velocity  ;  fince  that,  when  tnis  down  was  in 
the  middle,  and  in  a  Situation,  wherein  its  tru^  Figure  couki  be  beft  feen, 
itappeiu^!id  Qbfcng,  and  of  the  Form  of  an  human  Bir>  its  greateft  Diameter 
reipefting  E^ft  and  Weft ;  hut  h^ng  nigh  th^  Limb*  this  fame  Diameter 
icemed  to  fliortto ;  and  having  appeared  gieatdft  in  its  firft  Situation,  it  ap^ 
peary  leaft  in  this,  becaufe  it  was  almoft  in  a  Cirde  that  poft'd  through  tne 
Center  crf^the  Sun,  whof^  equal  Arches  are  by  fo  much  the  more  Oblique,. 
i>yhow  much  they  apprc^ch  more  to  the  Limb  of  his  Disk,  and  confequent- 
Jy  appear  Icfs,  according  to  the  Rules  of  OfUcl^ ;  mean  time>  the  Diameter^ 
tW  w^  turned  froin  SouA  to  Northi  ^paremly  Icept  the  feme  bignefe  it 
hadnear  theCentm-ybecadeitwasiH-ftOirclecdRieft  ParaM  to  the  HcMEon- 
of  the  SiPh  which  formed  the  Repreftntation  of  its  Limb,  and  whofe  equal 
Arches,  i^by  the  fame  Cjpfirr^Rcaions)  do  not  appear  contrafted. 

5.  Several  curious  Obfervers  at  Londmy  have  feen  one  of  thefeJJ?^//  recurr'd?r  f^m^l  •t 
to  the  Sun's  Eaftem  Limb,  about  jiug.  i  j.  St.  N.  as  M.  Cagwi  prediSed  they  r  7^?^.  ^^^ 
ih«u]d  return* 

Atig.  JO.  1^7 1. 1  fiw  a  ku-ge  ^  in  the  Center  of  the  Sun^s  Face  about  Jr  Pr.  Hook  .• 

Noon.  N,77.fv*2^9W 

Seft.  I.  At  }  a  Clock,  I  faw  the  fame  Sm  moved  about  a  quarter  of  the 
Diameter  of  the  iSWw  Weftwsrd  :  it  confifted  of  one  greater  and  two  lefler 
bkck  Sf9tsy  with  a  Dnsk^j  Qmd  incompafling  them  :  The  Diameter  of  the 
whole  Phacnomenon  was  about  /  ♦  of  th<5  Diameter  of  theAS«»,  and  it  was  <Ii-- 
ftant  fix>m  the  next  adjoyning  Limb  '\  (that  is  exaftly  one  quarter^  of  the 
Diameter  of  the  Sun. 

J.  MaculsB  Sohres  Obfervat»  fuere  nohiisHambfirri  ^  itf.  jlug.  St.  V.  ^t>ri-^:';  ^''-  ^«n* 
mo  ftre  die,  quo  iterum  Apparere  cceperunt  j  ad  uique  5.  Seft.  quo  ad  Lun-^.  tSJ'.  ^35. 
bum  quam  proxime  acceffere. 

XXV.  jimu  i6y6.  Jun.  2 8.,  St.  N.  Habemus  in  fole  lads  Ingentem  Ma-S^^ti  Ohferv'A 
cmlam^  qu«  Sokm  ipfum  mediavit  h.  4.  poft  Meridiem,  cum  Latitudine  Au-^'caffiRK^ 
ftrali  4^4 ;.  ejus  Diftantiam  a  Pok)  Auftrali  SoUs  ex  pluribus  Obfervationibus  n!  117.  ^.  J^^^.^; 
•fupputavi^.  78;.     Si  (atisJiabuerit  Confiftenti«  aa  abfolvendum  Circulum        C^ooqIp 
cxpedanda  Reftitutio  ejus  ad  Medium,  Diei  25.  JW.  vefpere,  cum  majoretll^^^  ^^  vnUU^ie 
titudine  Auftrali.  XXVI-. 
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Mr.  Hallejf  faith.  That  he  (aw  a  Spot  again  on  the  fifth  day,  8^.  50'. 
»Mw,  very  near  the  Limb  of  the  Sun,  fo  that  it  appeared  only  as  a  fine  Line ; 
but  by  reafon  of  its  finenefs  and  the  too  great  Height  of  the  Sun,  he  could  qoc 
take  any  mcafurcs  to  determine  its  Place  and  Latitude  by ;  and  that  while  the 
Spot  continued  one,  as  it  was  7W/|f  25.  he  meafured  to  the  middle  of  it ;  as 
allb  when  the  Pieces  were  divided,  but  not  far  disjoined :  Afterwards,  when 
they  were  feparated  confiderably,  he  obferved  the  middle  of  the  bicger  Spot, 
which  was  to  the  South,  apparently,  I  fuppofe ;  but  really  North :  foe  fo 
only  his  Obfen/ations  will  agree  with  thofe  of  Mr.  Flmfletd  exadly. 

Hence  it  feems  very  evident,  C(aith  Mr.  FLmfleed)  that  the  Spot's  way  was 
not  inclined  to  the  EcUptickS^x  or  feven  D^ees,  as  Scheiner  and  fomc  others 
make  it,  but  much  lefs  by  the  joint  Content  of  the  Obfervat'ons  of  both 
our  Obfervers.  Mr.  HalUj  adds.  That  confidering  the  Motion  of  the  Spot 
crols  the  Sun's  Lisk,  as  both  their  Obfervations  give  it,  it  appears  that  the 
Latitude  was  not  fo  great  at  its  Entrance  into  the  Sun  as  in  the  middle  of  him. 
And  by  Mr.  FLtmfteecCs  Obfervation  it  was  greateft  on  the  firft  of^^iugufij 
and  then  again  inclining  towards  the  Ecliptick.  If  you  grant  this,  it  wiD 
follow,  infersMr.  Flamfteed)  that  the  Sun's  Axis  was  inclined  to  the  Plain 
of  die  Orbls  magrmsi  but  the  quantity  of  this  Inclination  muft  not  be.ver)^ 
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great.  The  Nodes  of  the  Sun*s  Equinox  and  Ecliptick  he  gueflcs  to  be  not 
lar  from  the  beginning  of  Cancer  and  Gfricorn ;  and  that  ftopa  Cancer  to  Cu 
frkom  the  Earth  is  North  of  the  Sun's  %/£^$$ator  ;  from  Capricwn  to  Qmcer^ 
South  of  the  feme:  And  the  Period  of  the  Sun^s  Revolution  in  relpeftof 
the  fixed  Stars  1 5  Days,  9 ,  hours  fufficiently  exaft.  Of  which  things  thefc 
two  OWervators  fey,  they  might  have  been  more  certain,  had  not  the  Aar  iir 
its  paflage  broken  into  (b  many  parts,  and  thofe  often  varied  their  Pourioos 
to  each  other. 

2.  SoUrem  Maculam  hie  obfervavimus  ^  die  6  Aig.  ad  14  .Si^.  N*  Collar 
rioneque  Obiervationum  didicimus,  eam  medianiVtineris  fui  in  folisDifco  Ap» 
parente  tenuiffe  circa  Mediam  Nodem  poft  8.  diem  Aug.  in  diftantia  Appa- 
jenri  trium  minutorum  a  Centro  Auftrum  verfus.  In  plures  diftrafta  partes 
eft,  quae  inviccm  Boream  &  Auftrum  verfus  indies  (atis  manifefto  intervallo 
dis|ui^bantur,  adeo  ut,  praster  Motum  Communem  circa  Solis  Akem,  fin? 
gulx  pahes  Propriwn  inter  fe  diredum  habuerit.  Hanc  Porro  MacuUm  di- 
,ver£un  efle  fentio  ab  ea  quam  prxcedenti  Menfe  Jmuo  obfers'averamus.  IDa 
quippe  cum  medium  Itineris  fui  in  Difco  Solis  Apparente  tenuerit  die  iR  e* 
jufdem  Menfis  ad  eundem  proxime  fitum  reverfa  dBet  (fi  fiiiflet  fuperftes  die 
25  JfM  Node  fequente,  ut  deducitur  turn  ex  ejus  Vdocitate,  Tempore  fiiae 
Apparirionis  obfervata,  tum  etiam  ex  Curfii  aliarum  nuicularanh  qus  perio- 
dum  fuam  circa  Solem  a  nobis  videntur  abfbbere  Spado  dierum  27  cum  tri* 
eqte,  vel  27  cum  femiffe.     Ejus  praeterea  femita  diverfa  eft  a  pnecedenri ; 

Eior  quippe  paulo  rcmorior  fiiit  ab  J^lquatorc  nMCHhrum  quam  ppfterior.  . 
xc  porro,  fi  &tis  hibuerit  Confiftentia?,  ad  Medium  Sotm  remt  die  5  ^ 
Seftemhis  xnznc. 

XXXVII.  Afm>  1 584.  u4fr.  2  5 ,  About  an  Hour  befcx-e  Noon  I  difcover'd  ^^0^,  oifirved 
a^large  Spot  entered  within  the  Sun's  Disk  a  little  diftant  from  his  following '« <*«  ^«»4  h:. 
Limb.  Thefe  Appearances  however  frequent  in  the  days  of  Schemer  and  Gkfi-  ul'i^j!^^^'.  x 
lecy  have  been  fo  rare  of  late,  that  this  is  the  only  one  I  have  (ecn  in  his  Face    -      '  '      ' 
fince  Decernber  16  j  6.  By  the  obferved  Meridional  Diftances  of  it,  and  tly 
Sun's  Southern  Limb  from  the  Fertex  at  Noon,  I  found  it  to  have  j^  40^% 
more  North  Declination  than  the  Sun's  Center,  and  at  3^.  55'.  after  Noon> 
I  meafuted  its  Diftance  fix)m  his  next  Limb  40'^. 

Next  Morning,  j4frilx6.  I  faw  it  more  Remote  from  his  Ximb,  and  by,; 
the  Obfervations  then  made  fat  8  h.  wane)  determined  its  Loi^itude  from 
the  Sutf  s  Axis  66  X  Deg.  and  its  Declination  from  the  Solar  ^Equator  9  \ 
Deg.  South. ,  Whence  fuppofingthe  R£yolurion<)f  any  point  of  tfc  Snh  tp 
the  fame  fixed  Star  to  be  jxiform^  In  1 5  days  6  houc5,  the  Angle  of  his  E(j$m^  4 
tor  and  our  Eclhticl^y  Deg.  and  the  Longitude  of  his  Northern  Pole  ^^16 
Deg.  I  defigned  the  Line  of  its  Way  or  Trace  over  the  Sun,  and  the  Points 
in  it  where  the  Spot  would  appear  every  Morning  after  at  the  (ame  Jioui^  till 
its  Egrefs  on  the  8th  cSMajy  which  I  found  altogether  confirmed  by  fuch 
Obfervations  as  I  made  till  then  »  fo  that  I  had  no  Reafon  to  doubt  of  the         C^  r\r\n\f> 
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When  the  Spot  was  near  the  middle  of  the  Sun,  it  appeared  veiy  bcxAd» 
and  almoft  fquare^  the  Nmkw  of  the  (ame  Figure  about  40 '^  Diameter ;  but 
Avheil  it  was  near  the  Limb  much  narrower^  and  almoft  Oval :  It  ieemed  to 
have  Confiftence  enough  to  endure  a  feeond  Hetum ;  if  it  ihalb  it  wiO  enter 
the  VidUe  Disk  of  the  iSi«f  on  the  z  ift  of  M^  in  the  £vening>  and  in  its 
pa(n^  over  him  defcribe  a  Line  nearly  ffa;eight>  with  greater  Latitude  fiom 
the  Mclftkk, 

T^jMUt^     XXVm.  OneoftheMcam4ifedbyM.u*te4«^toEnli^i^ 
lllC«/*Ifi  Ell.  ^l^t  Proportion  one  p^^^   is  by  fome  great  Objeft^lafe,  by  himcsdled 
^^^i,^  **•  a  jPZdwf^jy  one,  becauTc  thatty  it  he  ihews  the  ctifFerence  of  Light,  whach 
SfrAwout.     ^  ^^  Planets  receive  fixto  the  Smtj  by  making  ufe  of  feverd  Apertuies,  pro- 
N.4../.  ^.      pordonate  to  their  Diftanccs  fitMU  the  Sun,  provided  that  for  every  9  vocft 
Draught  or  thereabout,  an  Inch  of  Aperture  be  given  for  the  Earth.    Do- 
ing this,  one-ifees  (faith  he)  that  the  Light  which  Mtrcmj  receives*  is  fir 
(enough  from  being  able  tabum  Bodies,  and  yet  that  the  (ame  Light  is  great 
enough  in  Saum  to  fee  clear  there,  feeing  that  (to  him)  it  appears  greater  in 
SMurn  than  it  doth  upon  the  Earth,  wl^  it  is  over-caft  with  Ck>uas|>  which 
(he  adds)  would  fearce  be  -believed  if  by  means  of  the  Glafe  it  did  not  fen» 
•fiWy  aj^)car  fo. 

ru  J^Himas ;    XXtK.  Thto£^^xe$  of  this  Year  kJjp,  according  to  the  Obfervations 
^>f.womtcl-of  M.  Wortz^lhmtr  ^  NttrcfAcrgy  happened  wl/^ir^  9.  20*.  15^.  2/'.  and 
N^Iis.  /.  «*?.  Sefi.  12.  io\  22'.  42  "•  which  by  his  Tables  ought  Co  have  hsaiAiarcb^ 
2o^  4o^3o^<*  QXiASef^.  12.  io^»  j2^  52''. 

l^Sirh^  XXX.  Tor  the  well  ohferving  of  Solar  Edipfes,  caft  the  Species  of  the  Sun 
^fr!7^amfeed,  thK)ugh  a  good  Telefcope  of  a  competent  Length,  on  asi  cxtendsd  Papci^ 
N.  15.  f.  U04.  placecf  behmd  the  ^ye^Glafs  fo  fais  as  that  the  faid  Species  may  appear  atkaft 
'6  Inches  over;  then  divide  both  his  Periphen  into  }<Jo  D^rees  for  the 
better  Obferving  the  Inclination  of  the  Oifps  of  each  Phafis,  and  his  Diame^ 
ter  into  Digits  and  their  Parts,  by  Concentrick  Circles,  for  mealiuii^  the 
Quantities  of  the  obfcured  Parts* 

dmEdi^Brfibi    XXXL  I.  The ^W!j^ began  at5\45^  L  ' 

]^^^:Jii^^^'  (     T|Diam.~at  <J  oc    V"    5  Dig.—  at  7    tf 

If  M?"^n.  ^  '^  £6i«-   at  <f    7    /\  4  Dig—  at  7  15 

louiLr        It  w«  darkned  /  i  S^S-^  ^'  !  '*   V  5  %—  at  7  20 
Pr.Top^.  "         a»r»u»  c    ^  Dig.—  at  6  zi   (\  ^  Dig.—  at  7  2tf 

Af^pSn/pL"^  /  7  gig—  at  6  55?i  W  I  Dig.-,  tt  -y  51 

N.K./.25S.  V   If  Dig.*-  at  tf  57     A    o  Dig.-^  «  7  57 

Its  Di&mwn  hence  appears  to  have  been  one  hour  and  54'^  Its  greateft 
ObfcMriij  fomewhat  more  than  7  Digits.  About  the  middle,  between  the 
1>erpendicularand  Weftward  Horizontal  Radius  of  thgj^^n^^  viewing  it  thro* 
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Mr.  BajU's  60  Foot  Telefcope,  there  was.perc«ive4  ft  little  of  the  Limb  of  the 
Moon  without  the  Disk  of  the  Sun  ;  which  feemed  to  fomc  of  the  Obfef* 
vers  to  come  from  fome  fhining  Atmofphere  about  the  Body  either  of  the  Sun 
or  Moon.  They  affirm  to  have  obfervcd  the  Figure  of  this  Eclipfe,  and 
meafured  the  Digits,  by  cafting  the  Figure  through  a  5  Foot  Tddcapc  on 
an  extended  Paper,  fix*d  at  a  certain  diuance  from  the  Eye-Gkfs,  and  having 
a  round  Figure ;  all  whofe  Diameters  were  divided  by  6  concentrick  Circles, 
into  1 1  Digits* 

2.  The  EcJffe  hcjgm  at  5^  44^  j  z''^  mane.  It  ended  at  7^.  45^  6  ''*  So  it  p^^is ;  hy 
that  its  whok  duration  was  i^.  58^  14''^     The  greateft  Objuration  was^.  Payen. 
7  jyig.  jo',  but  it  feemed  to  have  been  greater  by  $'.  which  Mr.  ?ajm  im-   '  "  ^*  *^' 
putes  to  a  particular  Motion  of  Libration  of  the  Sun's  Globe,  which  entertained 

that  Luminary  in  the  fame  Phads  for  the  (pace  of  S^  and  fome  Seconds,  as  if  it 
had  been  flopped  in  the  midft  of  its  Courfe ;  rather  than  to  a  Tremulous 
Motion  of  the  Atmofphere,  as  Schemer  would  have  it.  The  apparent  Dia- 
meters were  almoft  Equal :  fcwr  in  the  Phafis  dFtf  DmtSy  the  Cu-cumference 
of  the  Moon"s  Disk  palTed  thro'  the  Center  of  that  oT the  Sun,  fo  as  that  two 
Lines  drawn  through  the  two  Horns  of  the  Sun,  made  with  the  common  Se- 
nudiameter  two  Equilateral  Triangles. 

The  Beginning  and  Middle  0?  the  Eclipfe  happened  to  be  in  the  North- 
Eaftem  Hemifphat,  and  the  End  in  the  Solith-Eaftem.  The  firft  Contad 
fas  'twere)  of  the  two  Disks,  was  obferved  in  the  fuperior  Limb  of  the  Sun's 
Disk  in  relpect  to  the  Vertical  Line,  and  in  the  Inferior  in  refpect  to  the 
Ecliptick.  But  the  Middle  and  the  End  were  feen  in  the  Superior  Limb,  in 
refpea  both  to  the  Vertical  and  the  Ecl^tick  :  And  what  to  M*  ?ffen  feems 
extraordinary,  both  the  Beginning  and  the  End  of  this  Eclipfe  happen'd  to 
be  in  the  Oriental  Part  of  the  Sun's  Disk. 

3 .  The  Ecbffe  b^an  about  j  a  Clock  in  the  Momii^  ;  at  5^.  15  \    The  ^^  Madnd  i» 
Sun's  Altitude  was  tf^.  5  5 '.  kj  tbtEaritf 

The  Middle  of  it  was  at  <fh  ^z.    The  Sun's  Altitude  1 5^  5 '.  ibPd^Tlsi 

The  End  was  exaaly  at  yK  5'.    The  Sun's  Altitude  25^.  24^ 
The  Duration  2^  4'. 

Thirtv  feven  parts  of  the  Sun's  Diameter  remained  Light,  and  ^5  were 
Darkncd. 

4.  In  this  Ecliffiii  is  chiefly  obfervable.  That  theSemidiametcrof  thcit  Dantzkk; 
Moon,  from  the  very  b^inning  to  about  5  or  5  Digits  of  the  Increafing  jj -W.Hcvdius, 
PhaHs,  was  almoft  equal  to  the  Semidiameter  of  the  Sun  :   But,  after  the     *'*  ^'  ^^^^* 
greateft  Obfcuration,  when  I  again  contemplated  the  Moon's  Semidiameter,  I 

tound  it  %^^.  or  ^^^.  bigger  than  that  of  the  Sun  ;  fo  tl^t  the  Semidiameter 
of  the  Moon  was  not  always,  during  the  Ecliffi^  conftant  to  itfelf.     Of  this 

Variati<Mi,  the  Excellent  IJmaelBuUiMus  hath  alfo  obferv*d  fomething  ^Padu  , 

For  he  hath  written  to  me.  That  in  this  fame  EcUpfij  the  Semidiameter  of  the 
Sun  to  the  Semidiameter  of  the  Moon  was,  as  i6  .  p'".  to  itf'.  22^'.  but  that 
in  aiiother  Phafis  of  6  Digits,  the  Semidiameters  appeared  equal* 
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5    P    S>  <J5 

58  Dig.  5        exafta. 

5  "  55 

J  15  28id<r 

45  Dig.  2  jofatis  exaffa. 

5  itf  ij;y  Id  14157 

I J  ■  Dig.  2.       exada. 

5  ij  5o!5  2o  24  57 

57  Dig.  I.  joexafta. 

5  22  JO,'?  2?  21  ,<y8 

2 8, Dig.  I.        exafta. 

5  *5    0 

5  i5  i4;<^8 

48 ; Dig.  050  diligcns. 

5  i7  40 

5  ^8    7l<59 

1 8 1  Dig.  0       accuratifliim. 

Notabile  fuit ;  cum  Quantitas  EclipGs  fuerit  Dig.  7.  20^  quod  non  modi- 
cam  A  Iris  OfFufcationem  debebat  inducere,  (ut  alias  multoties  in  confimilibus 
Dcfcdibus  obfervatum  eft,)  nihilominus  tamen  vix  fenfibiliter  confiietum  in 
Sole  Libero  Aeris  ftatum  mutatum  fuifle ;  unde  plurimis  Solem  non  refpici- 
cntibus  orta  fufpicio,  aut  Sokm  non  deftcifle,  aut  minimum  quidem ;  cujus 
quidem  rei  non  alia  mihi  videtur  affignanda  caula,  quam  ingens  vis  Nubium  I 
Sole  maximb  illuminatarum,  qu3s  non  multum  ab  eo  diftabancj  ab  his  enim 
Solis  Radius  per  Reflexionem  &  "Refradionem  multiplicatus  certc  Intenfior 
rcdditus  deficientem  aliunde  Splendorem  potuit  comperuare. 

jinMipfeoftht     XXXV.  I.  Dr.  Wallu  writes  from  Oxford  that  this  Eclipfe  of  the  Sun  was 
168  ^^mO     ^^^^  ^^^^  ^^^  J  ^  ^^&^  >  between  one  and  two  a  Clock  Afternoon, 
forj^'n^  187.'       *•  HxcEclj^,  etiamfi  contemnendae  Quantitatis  fiicrit,  ac  nudis  oculis  non 
f,  nip.  omnino  percipi  potuerit,  tamen  ad  accuratam  determinationem  Parallaxis  &  La- 

<^'»<^''^'^^  ^'^-*''  titudinis  Lunae  maxime  idonea  videtur. 
p  /70  "*  *^^'     ^f^^'h  feorfim  oblervationibus  Hockjo  &  HalUio;  Initii  Momentum,  Coelo 

licet  purifEmo,  ob  Obliquam  Incidcntiam  Luna?,  debite  Definire  non  licuir. 

Sed  ih.  i6\  jam  coepta  erat  Eclipfis  latis  notabiliter :  circa  ih.  40'.  pnope 

Medium  Eclipfis,  Chorda  partis  Eclipfata?,  five  inter  CorRua,  inventa  eft  9'. 

50^ .  aii  refpondet  Arcus  j6^,  in  Diametro  vero  non  nifi  i^,  jo''^    Finis, 

confcnfu  utriufque  Obfervatoris,  contigit  accurate  2h.  j^  o'^. 

Grenovici  in  Ohfervatorio  Regioy  Flamftccdim  cadem  de  caufa,  Inilium  non  vi- 

dit :  Finem  vero  determinavit  2^.  4^  1 5'^  Medio  Eclipfis  five  Maxima Ob- 

fcuratione.  Chorda  Partis  Eclipfata^  erat  5<-  54''. 

Apud  Totteridge  prope  Londhutm  verfus  Corum,  Finem  vidit  D.  Haincsy 

R.  S.  S.  ad  i\.  z'.  Qiiantitatem  vero  Maximam  dimidii  Digiti  ab  Auftro. 

Digitized  by  V^OOV?lC 
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ante  cpiam  Sdis  Akitudo  mit  5 1^ ^^\  ad  orcum^  hoc  eft  /•  5 <^  45^^  Qiiaiw 
thatem  Maximam  gsftiimtione  denmvit  duoruin  Digitorum  ab  Auftro. 

NarinJfcrg^t  eandem  Eclipfin  oWervavit  J.  P.  W$inz£lbattr.  Initium  quidem 
accurate  i^  58  ^^  circa  Medium^  fc.  ad  2^  jtfi^  Q^antitatem  Maximam 
duorumDig.  prscife;  Finem  vero  ad  $^  I8^  5$^'. 

Vime  Smvuty  Obfervavit  Honoldus  Initium  act  I*".  48 ^  Qiiantitatem 
Maximam  2  \  Dig.  Finem  vero  ad  j  ^  i5^« 

Z^j^  ob^atore  JOrchic,  Eclipfis  jam  (atis  notabilis  ad  2  ^  20 ^  lo^^  ad 
2 ^  47  5 '•  Digit!  I }  circiter.    Finis  vero  Incidit  prscife  in  5 **.  i^\ 

VratiflavU  Siltjue  denique  obfervavit  D«  G.  SchmzJus  Maximam  Obfcuta- 
tionem  paulo  citius  quam  J^  12  ^  fiiifTe  i  \  Dig.  Finem  vero  j^  37'; 

XXXVI.   I.  I  did  not  fee  the  Spinning  of  the  hteEcKpfe,  but  the  End  it*,^M^'** 
happen'd  here,  precifdy  24^  p"^.  ^rfter  10  a-Cbck  in  the  Morning,  apparent  i^Jl.  a  6x1 
Tmie:  The  greateft  Obfcuration>  which  was  lo  Digits  and  a  Quarter,  was  n  orcactfy' 
;Jbout  7  Min.  after  9.  N.iS^.  i.i^. 
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.  From  die  8th  to  the  nth  VhaSsj  dbe  c^t  Liinb  of  the  lAxxxttit^ 
Sooth-nde  was  t  Uttle  rough ;  but  about  the  Northern  Hbnb.  to  near  a  -^ 
part  of  the  S^ment>  it  was  more  finooth :  But  when  the  ¥kxms  of  theEclyfe 
were  dmoft  Darallel  to  the  Horizon^  before  aod  after  thc^  1 5th  Phtfis,  the  &c- 
toemky  of  the  «bbous  Limb  of  the  Moon  kxddngdQwnward»  was  fbmewhat 
enlightned,  ana  of  a  kind  of  a  Safiron  Coloiir;  but  though  the  Sky  v(n$  foe- 
fnom  Clouds,  yet  no  Stars  were  vifible..  Nor  was  even  Finm  it^-vifibJe  in 
the  open  Air,  unlefe  by  fome  mwe  Iharp^fiehted  than  ordinary. 

,  Amongft  many  round  Pbtes  cut  out  of  uiick  Paper  of  divers  Magnitudes^ 
differing  from  one  another  ^^^s  about  the  firft  Phans,  and  after,  none  agreed 
to  the  Limb  of  the  Moon  \m  that  which  was  cut  to  a  Radius  or  Semid^ime- 
ter  of  1 5'.  jo",  (takinc  the  Radiusor  Sanidiameter  of  that  of  the  Sfun  to  be-' 
i6\^^\)  and  that  gradually,  fo  fwelkd  or  augm^ted,  that  larger  Plates  ww 
neceflary  to  be  made  ufe  on  and  about  the  ;tfth  Phafis,  nofie  Ids  tbtfi  odc, 
defcribed  of  a  R^lius  of  itf^  5^^  wouki  agree  with,  or  equal  the  Appearance; 
and  confequently,.  that  the  Diameter  of  the  Moon,  about  the  £nd  of  the 
Xclipfe>  did  equali2e^  if  not  ezceed>  that  of  the  Sun.  Befides>  in  the  17th 
Phafis  (when  die  obfcure  Part  was  6  Dig.  <S'.)  the  Body  of  die  Moon  dkl 
obfcure  More  than  two  jds  of  the  Sun's  Limb ;  which  is  an  Aigument  dm 
its  Sertidiarticter  at  that  Time  was  equal  to  that  of  the  Sun* 


5.,  ThisJEclipfc  by  theObfervations  of  Mr.  GodfredTfAcr  at  Gza,  b^n  at 
y  and  endecf  at  i  A  35 '«  and  increased  to  1 1  Dig.  hfy  the  Obfervations  of 
Mr.  Jacob  Uondi  ttflarvef/wg  near  Vbn  cSSaevia^  it  b^n  at  8  ^.  5  5  ^  and 
ended  at  n^.  j  i^  imd  its  greatcft  Deftft  was  i o  Dig. :  And  by  Oblervations 
atZ>3^&^,itb^Ulat9^/lI^a^ldendedat  ^^^  j8;*.  jt/^  The greateft  Ob- 
fcurity  wa$  i  i  D%«  ^o''.  which  bfted  ftom  io*>.  i6\  45 ''^  for  d^  Ten  Digits 
beii^  ohfciikd  the  Sky  (beine  otherwife  very  clear)  began  to  appear  of  a  more 
livicfor  wan  Compkxkwi,  and  more  fad  than  it  tifiially  looks  with ^  dearSky 
when  the  Sun  is  fet^or  betow  the  Horizon.  TheCocks  ^o,  which  hadhitherto 
crowed  very  fi«quenrly,as  if  filenc^d,  going  to  R6oft,left^ff  Growings,  and  did 
not  renew  itj?tiH,Dy  che.Reoovery  of  the  Sun^  Light,they  ted  recover'atheir  ftw- 
mer  Gaiety  and  Mirth :  However,  we  cannot  learti  that  any  Star,befides  that  of 
VinMSt  was-difcover*d,  by  riiofe  which  were  Spedators  of  it,  in  the  open  Air.. 

ihmuffs  likify  u      XXXVH.  ^'fometimes  thinlt  that  the  Earth  mcift  ^ipfear,  to  the  %)pofed 
i€  itjw^  in   Inhabifsints'  of  *the  Moony  to  have  a  different  Fbce  in  the  feveril  Seafons  of  the 
M.  AuzcHit.^     Year;  andtto  haveinother  AppeaiJance  in  Wintter,  when  there  fe  almoft  nothing 
N.  7.  i^.  110.    Green  in  a  very  great  Tart  of  the  Earth ;  when  there  are  Countries  allxover*d 
3;)€c.  An.  i6i^,  ^.^j^  g^^^^  ^^^  ^j  covered  with  Water,  others  all  obfcur^d  with  Clouds, . 
and  that  formally  Weeks'to^her;  another  in  Springs  when  the  Fdrefts  and 
Fields  are  Green ;  another  in  Summer^  when  the  whole  I^elds  are  YeUow,  &c. . 
Methinks,  tfay,  that  thefe  Changes  are  confiderable  enough  in  the  Force  of  the 
Rcflcdions  of^Light  to  be  oblerv'd>  fince  we  fefonjanyDifferences  of  Lights . 
in  the  Moon*    We  have  Rivers  considerable  enough  to  be  feen^^  and  they  enter 
far  enough  iato  the  Land,  and  have  Breadth  capable  to  be  ohferved^    There 
are  Fluxes  in  certain  Piace^  that  reach  into  large  Countries,  enongh  to  make-.  | 
^borefome  apparent  Change,  and  in  fetoe  of  our  Seas  there  ftoat  fbmetime^Lc 
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'ibck  Mky  M«0es  of  Ice^  tb«  aob  fogmter  ttim.tbe  ObjcAs^ wfaick  weait 

(^ure4  w^PfmieeintkeMaofit  A^ii^  vecutcbwQwhokForefls,SKldi«^ 

Marfhe$>  c^  ^  Ext^t  hi^  enough  to  caufe  a  aSrabk  Alceratiba:  And  Men 

have  made  fuch  Worksy  as  have  produced  Chai^  great  eaough  to  be^^ 

ceived.  In  many  places  alfo  aft  Fmcw  tbatjeeo)  big  enough  tofae  diflipguim'd; 

efpecially  in  th^  Studow^    And  when  Fite  lights  upbnFoiefls  of  eraat  Extent, 

or  upon  Towns>  it  can  hardlv  be  doubted*  but  theie  luminous  Oojeds  would 

appear  either  in  an  Eclipfe  ot  the  Earth>  or  when  fuch  parts  of  the  Earth  arc 

not  ifluminated  by  Sun :  But  yet,  I  know  no  Man,  who  hath  yet  obferved   * 

fuch  thin^  in  the  Moon ;  and  one  may  be  rationallv  aiTured,  that  no  f^fitcam 

2xt  there,  or  that  none  of  them  bum  at  this  time.   Tnis  it  is,  which  aU  Icurio^ 

Men,  that  have  good  Telefcopes,  ought  well  to  attend;  and  I  do.ubt  not,  biji;  »     , : 

if  we  had  a  very  particular  Map  of  the  Moon,  as  I  had  defign*d  to  make  onci^ 

with  a  Topopr^hj^  as  it  were,  of  all  the  conflderable  Places  therein,  tha;  W§ 

or  our  Pollerity  would  find  fbme  Change  in  her.     Afid  if  thie  Maps  of  the 

Moon  of  HevdhiSy  Drviniy  and  RiccioBy  are  exaft,  I  cap  fay  that  Ihave  feen^ 

there  fome  Pkces  confiderable  enough,  where  they  put  l4rts  that  are  ckar,' 

whereas  I  there  fee  dark  ones.    'Tis  true,  that  if  thert  be  Seas  in  the  Moot>,  i( 

can  hardly  fall  out  otherwife,  than  it  doth  upon  our  Earth,  where  AUuvimrif 

are  made  in  fome  Places,  and  the  Sea  gains  upon  the  Land  in  others ;  I  fay,  i£ 

thofe  Spots  we  fee  in  the  Moon  are  Seas,  as  I  muft  believe  them  to  be,  where* 

as  rhavc  ihany  Reafons,  that  make  me  doubt,  whether  they  be  fq.     And^ 

have  fometimes  thought,  whether  it  might  not  be,  that  all  the  Seas  of  die  Moon>^ 

if  there  muft  be  Seas,  were  on  the  fide  of  the  Other  Hemifphere,  and  that  for 

this  Caufe  it  might  be,  that  the  Moon  turns  not  upon  its  Axis,  as  oiir  Earth, 

wherein  the  Lands  and  Seas  are  as  it  were  ballanced :  That  thence  alfo  may  pro- 

ceed  theNon-appeaninceof  any  Clouds  rais'd  there,  or  of  apy  Vapours  conude- 

rable  enough  to  oe  feen  as  there  are  rais'd  upon  this  ^arth ;  and  that  this  Ab** 

Icnce  of  Vapours  ij,  perhaps,  the  Caufe  that  no  Crepufcle  is  there,  as  it  feems 

th^  is  none,  my  felt  at  leaft  not  having  been  hitherto  able  to  dffcem  any  Mark 

thereof:  For,methinks,  it  is  not  to  be  doubted,  but  that  the  reputed  Citizens  of 

the  Moon  might  fee  ourCorpufcle,  fince  we  fee  that  the  fame  is  without  Com- 

{>arifbn  ftronger  than  the  Ugnt  afforded  us  by  the  Moon,  even  when  (he  is  Full ; 

for  a  little  after  Sun-fet,  when  we  receive  no  more  the  firft  Light  of  the  Sun, 

the  Sky  is  far  clearer  than  it  is  in  the  faireft  Night  of  the  Full  Moon.  Mean 

while,  fince  we  fee  in  the  Moon,  when  fhe  is  Encreafing  or  Decreafing,  the 

Light  fhe  receives  from  the  Earth ;  we  cannot  doubt,  but  niat  the  People  of  the 

Moon  fhould  likewife  fee  in  the  Earth  (hat  Light  wherewith  the  Moon  illu^  .^ 

minates  it,  widi,  perhaps,  the  Difference  there  is  betwixt  their  Bignefs.  Much 

j^her  therefore  fhould  they  fee  the  Light  of  the  Crepufde>  being,  as  we  have 

laid,  incomparably  greater.    In  the  n^ean  time,  we  fee  not  any  faint  Lighe 

b^QadtheSedionof  the  Light,  which  is  every  where  almoft  equally  ftrong,  '     ' 

and  we  there  difHnguifh  nothing  at  alU  not  fo  much  as  that  deareft  part;,  which 

is  caird  Ariflarch$a  or  Porfhjrkesy  as  I  have  often  try'd ;  akhougn  one  miay 

there  fee  the  Light,  which  the  Earth  lends  thither,  which,  is  fometimes  fofbongi 

that  in  the  Moon's  Decreafe,  I  have  often  difhndly  feen  all  the  Parts  of  &     r^  OOqIp 

"Moon  that  were  not  enlightncdby  the Sun^JCc^cther  with  theDiffercoceof  the  ^^  ^^^^^^^ 
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clear  Frits  and  the  Sp6ts/ib  fir  as  to  be  ^aUe  to  difc^m  them  all.  The  Shk 
dows  aUb  of  all  the  Cavities  cf  the  Moon  ieem  to  be  flronger,  than  thejr 
would  be,  if  there  were  a  fecond  L^ht.  For  althoqgh  aftr  off  the  Shadows 
of  our  Bodies,  environed  with  Light,  feem  to  us  alnioft  dark,  vet  they  do 
not  (o  appear>  ib  much  as  the  Shadows  <^  the  Moon  do ;  and  tnofe  th^  ait 
upon  the  Edge  of  the  SeAion,  fliould  not  appear  in  the  like  Manner.  But 
J  will  determme  nothing  of  any  d[  theft  Things. 

r»  fnJi  (It  ?«.     XXXVIII.  At  certain  times  agreed  on  by  two  Ol^ervator$,  making  ufe  of 
fsUmM  rf  th$     Telefcopes  lai^ge,  good,  and  well-fitted  for  this  Purpofe,  by  a  Meafiiring- 
fr* !  ^  .      ^^  placed  within  the  Eye^Glafe  at  a  convenient  Diftance,  that  it  may  be  c&- 
H*V  V  lU'     ftin&Iy  feen^  and  (erve  for  meafuring  iinall  Difb^ices  by  Minutes  and  Seconds, 
Icb.  An.  1(46.  (^hicn  is  eaiy  enough  in  large  Telefcopes)  Let  each  of  fuch  Obfervators  thus 
fiimiihed^  ct^ferve  the  vifible  Way  of  the  Moon  among  the  fix'd  Stars  (by 
taking  her  ezad^  Difhnce  fit>m  any  fix'd  Star,  that  lies  in  or  very  near  ho: 
Way,  together  with  the  exad  Time  of  her  fb  appearing)  and  the  then  appa* 
rent  Diameter  of  her  Disk ;  continuing  thefe  Obfervations  every  time  for  two 
or  three  Hours ;  that  fo,  if  poflible,  two  exaft  Obfervations  of  her  apparent 
place  among  the  fix'd  Stars  being  made  at  two  places  thus  diftant  in  Laacude, 
and  as  near  as  may  be  muier  the  toie  Meridian,  by  thefe  OUervations  concur- 
rii^  at  the  fame  time,  her  true  and  exad  Diftance  may  be  hence  coUeded,  not 
onty  for  that  time>  but  at  all  other  times,  by  any  fingle  Oblervator's  viewing 
her  with  a  Telefcope,  and  meafuring  exadly  her  apparent  Diameter.    It  were 
likewife  defirable,  that  as  often  as  there  h^pens  any  confiderable  Eclipfe  of 
the  Sun,  that  this  alio  might  be  obfervM  by  them,  noting  therein  the  exad 
Meafure  of  the  greateft  Obfcuration  compaied  with  the  then  ^>parent  Diame- 
ter of  his  Disk.  For  bv  this  mpans,  after  the  Diftance  of  the  Mood  hath  bem 
cxaftly  found,  the  Diftance  of  the  Sun  will  eafily  Be  deduced. 

As  for  the  Time  fitteft  for  making  Obfervations  of  the  Moon,  that  will  be 
when  jfhe  is  about  a  Q^er,  or  fomewhat  kfi  iHuminated,  becaufe  then  her 
Light  is  not  fo  bright,  but  that  with  a  good  Teleicope  ftie  may  be  obferv'd  to 
pais  ck)fe  by,  and  fometimes  over  feveralfix'd  Stars,  which  is  about  four  or  five 
Days  before  or  after  the  Change  :  Or  elfe  at  any  other  time,  when  the  Moon 
paffes  near  or  over  fomc  of  the  bigger  fort  of  fix'd  Stars,  fuch  as  of  the  Firft 
and  Second  Magnitude;  which  may  be  eafily  calculated  and  foreseen :  Orbeft 
of  all,  when  there  is  any  total  Eclipfe  of  the  Moon ;  for  then  the  fmalleft  Tde- 
fcopical  Stars  may  be  fen  dofe  adjoyning  to  the  very  Body  of  the  Moon. 

A  MtthUhf  XXXIX.  I.  EcKpfes  of  the  Moon  are  ob/erved  for  two  principal  Endsr 
•Vming  tmnmr  Ouc  Aftronomical,  that  by  comparing  Obfervations  with  Calculations,  the 
^^Kook.  Theory  of  the  Moon's  Motion  may  be  oerfeded,  and  the  Tables  thereof  rt- 
N.'it.  ^  ^88.  fixmea  ;  the  other  Geographical,  that  oy  comparing  among  diemfehrcs  the 
Feb.  hti.i6U.  Obfervations  of  the  lame  EcUprick  Phafes,  made  in  divere  Pkces,  the  Ditfc- 
rence  erf*  Meridians  or  Lx)i^itudes  of  thofe  Places  may  be  difcemedl 

The  Knowledge  of  the  Eclq)fe*s  Quantity  and  Duration,  the  Shadow's  Curvi- 
ty  and  Inclination,  drc.  conduce  only  to  the  foi-mer  of  thefe  Ends.  The  cxaft 
Time  of  the  Beginning,  Middle,  and  End  of  theEclipfes,  as  alio  in  total  prtfS|QT/> 
the  Beginning  and  End  of  total  Darknefe,  is  ufcfij  for  both  of  thei^I^^  ^ 

But 


C  301  ) 


But  becaufe  in  Ol>fevatk)n$  imicfe  by  the  bareEye,  th^^ 
differ  from  thofe  with  a  Tddcope;  aiKl  becaufe  the B^inning  of  Edipfcstand 
the  End  dP  total  Darkne6>  are  fcarce  to  be  obferved  eai^ly,  even  withGlalfo 
Cnone  beii^  able  cleariy  to  diftinguifli  between  the  true  Shadow  and  Penumbra, 
unlefs  he  hath  ieen  for  fome  time  befbre>  the  Line  feparating  them,  pafs  along 
upon  the  Surface  of  the  Moon:)  And  laiUy,  becaufe  m  fmall  partial  £clipfes,the 
Banning  and  End,  and  in  total  Ones  of  finall  Continuance  in  the  Snadow, 
the  Banning  and  End  of  total  Darkneis  are  unfit  for  nice  Obfervations,  by 
reifbn  rf  the  flow  Change  of  Appearances,  which  the  oblique  Motion  of  tHe 
Shadow  then  caufeth.  For  thefe  Keafbns  I  (hall  propound  a  Method  peculiarly 
defign'd  for  the  Accomplifhment  of  the  Geographical  End  in  obferving  Lunar 
Edipfes,  free  (as  far  as  is  poffible)  from  all  the  mentioned  Inconvcniencies. 

For,  Firftj  It  (hall  not  be  pradicable  without  a  Telefcope.  Secondljy  The 
Obferver  (hall  always  have  Opportunity,  before  his  principal  Obfervation,  to 
note  the  Diftinftion  between  tne  true  Snadow  and  the  Penumbra.  And,  Third- 
fyj  It  (hall  be  ^licable  to  thole  Seaibns  of  the  Eclipfe,  when  there  is  the  fud» 
deneft  Alteration  in  the  Appearances.    To  fatisfy  all  which  Intents, 

Let  there  be  of  the  eminentefl  Spots,  di^>ers'd  over  aD  Quarters  of  the 
Moon's  Surface,  a  &kA  Number  generalty  agreed  on,  to  be  conftandy  made 
ufe  oC  to  this  purpofe,  in  all  Parts  of  the  World.    As  for  Example,  Thofe 
which  M.  Hevelau  calleth,  M.  Smm,  M.^^tnOy  Ai.  Parphjrkesy  M.Serortmh  > 
Iff^BeshkHit  hfCretOy  Palm  A^avtis,  Palus  Mardotisy  Litem  Niger  Ai^jor. 

Let  in  each  £clipfe>  not  all,  but  (for  Infbnce)  three  of  thefe  Spots,  which 
then  lie  neattefl  to  the  EcUprick,  be  eaawftly  ob{bv'^^ 

by  the  true  Shadow ;  and  again,  when  they  are  juft  compleady  entred  into  it; 
and  (if  you  pleafe)  aHb  in  the  Decreafe  (»  the  Eclipfe,  when  they  are  firft 
fully  dear  fnxn  die  true  Shadow.  For  the  accurate  Determmations  of  which  > 
Moments  of  Time  (that  beine  in  this  Bufinefi  of  main  Importance)  let  there 
be  taken  Altitudes  of  remarkaUe  fix'd  Stan ;  on  this  fide  of  the  Line>  of  fuch 
as  lie  between  the tyEiptator^Trapick^ofOmcer ;  but  be)'ond  the  Line,  of 
fuch  as  are  fituate  towards  the  other  Tropick>  and  in  all  Places  of  fuch  as  at  the 
Time  of  Obfervation  are  about  four  Hours  difbnt  fiom  the  Meridian.^ 

2.  EclipfisJLuyfte,  Die  29  Off.  jin.  1^97.  Obfervata  efl  Rottrpdami  per  Te-  B/  M  Ta.  Cai;  ^ 
kfcopium  quatuor  fere  pedum  Parifieofium  Oculari  Convexo,  in  cujus  Foco  fin**  N.  1  j^.  ^ 
erant  Fila  C^iatuon  fefe  in  Axe  inter&cantia  ad  Angulos  Redos  &  Semiredos,  ^*  '  * 
ad  Phafes  mnetiendas,  Macukrumque  Lunarium  fitum  determinandum  hoc  Vid.  infra. 
Tdefcopium  impofitum  erat  Fulcro  habend  Axem  fitu  parallclo  Axi  mundi  ccm-  ^'  ^^^'  *• 
ftitutum,ut  pofkpiam  adLunam  diredum  eflet  ad  uniusPhafisObfervationem,     rig,  117^ 
poffet  ad  alias  Phfldb  obfervandas  per  Lungs  Semitam  ad  Occafum  revolvi.    Ita 
autem  primo  dirigdsatur  ad  Lunam,  at  eo  immoto  pennanente  Lunae  Limbus 
BorealisfuoMotu  ad  Occafum  raderet  unum  ex  his  Fills,  quod  ideoParaUelum 
dicimus>  licet  ob  Motum  Luns  in  Declinationem:  Motui  Luns  ad  Occafum 
multo  cekriori  commixtum  non  nihil  abi£quatore  decKnaret  dum  Luns  difcus 
uireliquatriaFilaRiccefliveincideret.  HorumtriumFilomm  intermedium  An- 
gubsRedos  cum  ParaDeto  efficiens,  Redum  Perpendiculare  &  Verticale  appel- 
hmus*  Reliqua  duo OUiqua, quorum Primumdicimus  in  quod prius Luna  in-  OoOoTp 

cidiit,  SccunJum  OUiquum  in  quod  Luna  incidit  pofterius.    Initio  Eclipfisi!'^?^  ^^  vnV^U^  IV^ 

qiianda 
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qiUndo  Liine  Pun9;um  Botealtffimum  no^^  0« 

lud  F3o  aptavimus  Paralleb.  Deinde  poftquam  tale  Ptmftum  Umbrs  Immak 
fum  eft>  eidem  Fib  aptavimus  Auflraliffimum  Luiue  Pun&um.  Unde  £M%um 
eft  ut  quod  Filum  initio  fuerat  Primum  ickaliarumPhafiiHudetenniaationefuerit 
Poftremumy&PiimumevaferitquodPDftremumfueratii^^  CumautemLunas 
Limbus  Filum  ParaHelum  percurreret,  Luns  Centrum  iiiteBigebacur  defbibeK 
Lunarem  Semitam  huic  Filo  Paralkkuib  qux  ab  aliis  tribus  Filis  fecahatur.  For- 
tiones  autem  hujusSemitaefuppotiunturproTOrtionaksTemporibusyqttibus  ipfas 
Luns  Centrum  percurrit^  iasqu^tas  enim  Motus  Propiii  univer^di  Motni  im- 
mixti  exiguo  Tempore  imperceptibilis  eft.  Cum  igiturLuns  Limbus  PanOdum 
percurreret)  obfervabatur  beneficioHorologii  Pendulo  mftrudi)&diebuspra?c&- 
dentibus  ad  Solem  confbrmati>  Tempu&aaventus'Lunas  Mactdarum  aliquot  &  . 
Lunarium  Comuum  ad  hxc  tria  Fib,  &  depreheofum  eft  diStx  Edipfis  tempore 
LunaeDifcum  tranfirc  per  Filum  Redum,!'.  i^\  perFilavcioOMiqua  j'.  24^, 
ideoque  Semidiametrum  Lunae  tranfire  per  Rjaftum  1^12^^  per  OblKjua  vo- 
ro  i'.  41'"'.  Differentia  utriufqueTranhtus  exiftcnte  50''.  Hinc  ofafervato  udo 
17^  2^g  AppulTu  Lunae  ad  quodvis  hon]m*Filonim>  ^1  uno  EgreiTu,  dantur  omnos 
alii  ad  reliqua  Fik.  Semidiameter  Lunx  AB,  jacem  in  Lunm  Semita  ABCDEF» 
pertranfit  per  ejus  pundhim  quodlibet  dum  Centnim  A  percunit  (patium  fibi 
squale  "A  B>  ut  alia  Sonidiameter  A  K,  Angulum  Redum  eiEciens  cum  alii 
reda Linea  N CK  ad pundum K,  inquo proinde Lunam  conringet in  IC»  ab 
'  ejus  Semita  dedinans  Angub  K  C A,  tranfit  per  ipTum  Fihun  CK>  dum  Ceor 
trumLunae  percurrit'AC,  Hypothcnulani  Trianguli  RedanguU  AKC  :  eft- 
que  Tempus  TranHtus  Semidiametri  A  B,  per  Filum  perpeodicdate  Lunam 
contteens  in  B,  ad  Tranfitum  Semidiametri  AK,  per  Filum  Obliquum  NCK, 
ut  AB,  vd  AK,  Sinus  Anguli  ACK,  ad  AC,  Sinum  Anguli  Redt,  five 
Radium.  ' Fik) igitur  NCK,  faciente cum femita Luns  Angulum  KC A  S6- 
miredum,  &  Angulus  KAC>  in  Triangulo  Redangub,  Senuredus  erit,  ideod; 
Lacera  CK,  KA,  aequalia,  erit  Tranhtus  Redus  feoindum  AB,  ad  Traon- 
tum  Semidiametri  A  K,  per  Filum  Obliquum  K  K,  ut  Sinus  Angtdi  Semi- 
redi,  ad  Sinum  Anguli  Redi,  ut  707  ad  1000,  five  ut  72",  ad  102''.  vd 
^i'.  42".  fere,  lit  obfervabarur,  Lunaris  Centri  Semita  exiftcmeAH,  Lunx 
Semidiamaro  ipfi  peipendiculari  A  M,  duda  M  N  O,  Paralkh  ipfi  A  H, 
ip(a  congruet  Filo  quod  Lunos  Limbus  jnotu  fuo  ad  Ocddencem  radet,  quod 
lecabitur ab Obliquis  NCK,  NG I,  &  i  Redo  NEP,  inpundo  N,  qua 
tranfit  Axis  Telefcopii ;  ficietquc  cum  his  Fibs  Lunaris  Orbka  duo  Triangula 
Redangula  NEC,  N  E G,  qu^e  fiipponumur  habene  Aag;ulas .ScmioedDS 
^  punda  N,  C,  G :  Sunt  et^  Simifia  &  j£.qualia»  habencqqe  Laiera  C  £, 
£  G,  E  N,  iEqualia  Semidiametro  Lunx  A  M.  Si  bine  inde  2b  Imcr&dioni- 
bus,  C,  &  G,  accipiantur  in  Filis  ipfi  Semidiametro  aequales  C  K,  C  S,  G 1, 
GR,  &  in  orbita^CA,  CF,  GD,  GH,  w:pwles  C  N,  &  jun^tur  A  K,  FS> 
DR,  H  L  erunt  ip(k  omnes  aequales  inter  (e^  effickntque  ad  Fib  Angulos  Re- 
dos  ad  K,  S,  R,  I.  Quare  C^tro  Lunae  exifiente  in  A,  Luna  Tangct  Pri- 
mum Obliquum  in  K,  &  poftquam  Centrum  Luna^  venit  ab  A  in  C>  e|us 
Semidiameter  congruet  Linear  C  E,  ideoque  Luna  tanget  Filum  Rj&duro  in 
£«    Poftquam  autem  Centrum  Lunas  venerit  ab  A  in  D»  tanget  Secundum 
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OUiMitfii  in  K*  Eft  aucem  AD;  sBqualis  Dimxiro  Om«>  nam  com  GD  j[2t 
squalls  CA,  addeodo  DC  habebitiir  AD  »qualisGC,  quiquidem  dl  Diame^ 
tro  Lunds  sqoalis.  Sed  cum  GD  fie  asqualis  C F^  fi^  his  auferantur  asquales 
GE,  EQ em FE  aequadis  ED,  & erit  DF  dupJa;  tantumque erit  a Contaftu 
primo  SeciMidi  Obbqui  in  R,  adCOTtfaftum  ulrimum  PrimiObliqui  in  S ;  & 
poftquam  Centrum  Luns  progreflinn  fberit  in  G  ad  diftantiam  S^diametri 
unins  EG,  Luna  concingec  ^ilcnnD  FSnrn  Re&mn  in  E.  Luna  Centro  progrefib 
i  G  in  H,  ipfa  tanget  idtimo  Secundum  Obliquum  in  I.  Suppoiito  igitur  tran- 
fitu  Redo  Lunae  fieri  z\  Z4^'.  ut  oWervatum  eft.    Et, 

\Dff.Gmtdl. 

Peiito  Centro  in  A,  &  contadu  ftimi  Obliqui  in  K  -  -  o    o 

Centrum  Lun«  erit  in  C^  &  coming  i%  Reftum  in  £  -  i  42 

Centrum perveniet in D, & continget  I^  zObliquum in R  2  24 

Lun«  Centrum  erit  m  E,  Fifo  intennedio  Perpaidkulari  -  2  54 

Centrum  p«Teai(etinF,&continget  ultimo  I  Obliquum  in  S  ;  24 

Centrum  erit  in  G,  A  continget  Ukimci  Redum  in  £  —  4    6 

Erit  tandem  in  H»  Sc  continget  ultimo  2  Obbquum  in  I  $  48 

Mine  Cakulo  corr^ppndebant  ut  plurimum  Ohfervationes  in  hac  Eclipfi  intra> 
Secundum  unum.  SufBcidjat  igitur  in  unaPhafi  ohfcrvare  duos  in  his  Tranfiti* 
bus  in  reliquis  Phafibus  unumy  ut  reliqui  omnes  innotefcerent.  Quod  ad  Luna- 
res  Macubs  attmet ;  Comparatur  Tranfitus  Mai^inis  prxcedcmtis  Lun«  & 
Macuke  per  Filum  Redum  ad  hahrndam  Diierentiam  quam  dicimus  Longi- 
tudinemA'feculxi^Magmeproecedenri  &  Tranfitus  ReduslVlaculascompara- 
tur  cum  OWiquo  ad  habendan  Diflerentiam  qu«  isqualis  eft  diftanrias  viae  Ma^ 
cute  k  Semita  Pundi  Borealiflimi  vd  Auftrsdiffimi  radentis  Fihun  Patallelum*^ 
Cum  enim  via  Macute  ABC,  Parallela  fit  vi«  Maiginis  DEF,  eofdem  cum  Fig.  n^,-^ 
cifdem  FiUs  Angdos  fkit  Semiredos  ad  A  &  C,  Redos  ad  B,  unde  Ai^ 
ad  A,  «qudis  eft  Angulo  ad C>& LatusB A, aoiuale Lateri BE, LatitudiniMi- 
cute  B  4  Filo  FE  D.  Data^wtem  Longitudine  &  Latitudine  Maculae  datut 
ejus  Situs  in  Luna.  Defcripto  quippe  circa  ipfam  Qyadrato  cujus  LatuS  A  B,  %  i  ^• 
inteHigatur  congruere  Filo  Parallelo,  &  fit  divifum  in  tot  aequales  partes  quot 
Secundis  Luna  per  filum  Redum  tranfit,  Latera  vero  AC,  BD,  ipfi  Filo  per- 
pendicukria  fint  in  totidem  fimilitcr  partes  xqualcs  divifa.  Surapta  in  Parallelis 
LOTgitudine  AE^.CF,  &  Duda  FE,  &  in^Perpendicularibus  Lautudine  AG, 
BH,  quam  ®qualem  dicimus  y'm  itasrccotx  inter  Redum  &  Obliquum,  detei^ 
miiutur  Situs  Maculx  M,  in  communi  harum  rcdarum  Interfedione. 

Quod  fpeflat  ad  Lumb  CorxMia  in  Eclipfi,  ipfa  deteraunari  poffunt  fok  Lon- 
gitudine, modo  fciatur  quo  m  Semicirculo  Auftrali  vel  Borealiiim.  Vt  Comu 
li  per  Longitudinem  AE,  vel  CF,  reda  quippe  FE,  Lunae  Mai^inem  fecat 
in  duobos  pundis  L,  &  I>  quorum  unum  eft  in  Semidrcuto  Boreali,  alterum  • 
in  Atiftrali.  Poteft  etiam  determina-i  fob  Latitudine  AlC  vd  BM,  modo  fcia- 
tur quo  in  Semicirculo  Orientdi  velOccidentali  fit  Pondum  L  ExLineis  au- 
tcm  Longitudinis  &  Latitudinis  ilia  cxadius  Situm  Cornu  determinat,  qu« 
pfopioreftCcmro;  utHcpundumI,exadiusdfitenninaturL<Migitudincquam  ^        OoOqIp 
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Latitmiine ;  e  contraPundum  O  cxadius  Laritodine  auam  Lot^piidiae»  id- 
que  ob  minorem  Obliquitatem  Lines  reGts  ad  Circuiniereiituany  qua  efficitur 
ut  exigua  variacio  Diftantis  magis  fit  in  Circumferenda  feniibilis.  Alia  nd- 
T!g'  I  j  I.  P"^  p^  Obliques  Tranfitus  determinatur  Situs  Macubrum  &  Comuum  Lunae, 
fi  Linea  AD>  Parallela  Semitas  Lunari  P  Q^  ipfius  Mai^inem  tangentiy  &c 
Diameter  quadrati  Luns  Circumfcripti  quas  dividatur  ii>  tot  xquaks  partes 
quot  Secundis  Luna  per  Filium  Obliquum  pertranfit>  ut  in  hac  Edipfi  inpu"- 
res  204.  Hujus  Quadrati  duo  Latent  AC9  BD>  Primum  OUiquum  reprae* 
fentabunt,  utpoce  illi  Paralleh>  reliqua  A  B>  C  D»  Seqindum  Obliquum, 
fumpta  autem  Differentia  ihter  Tranfitum  Marginis  Prxcedentis  Lunx  & 
Macule  M,  per  Obliquum,  in  Secundis  horariis  ab  Angub  prgecedente  ab 
A  in  T,  &  duc^a  per  T,  Reda  EF,  Parallela  Lateri,  AC,  &  fimiliter  fuiqn 
ab  eodem  Angulo  A,  differentia  inter  trahfitum  Mai^inis  prscedentis  K,  Sc 
Maculae  M,  per  Secundum  Obliquum  A  B,  ut  A  V  per  pundum  V^  ducatur 
Reda  G  VH,  Parallela  Lateri  A  6,  repraefe(itabit  Secundum  OUiquum  Je- 
cans  Priorem  in  Pundo  M,  ibique  Situm  Maculae  determinabit.  Eadem 
ratione  determinabitur  Situs  Comu  £»  per  Dififerentiam  ^fius  Tranfitus  & 
Maiginis  per  Primum  Obliquum  fumptam  inDiagonali  ut  AT,  Situs  Conui 
H,  per  differentiam  ipfius  Tranfitus  per  Secundum  Obliquum  A  B,  at  AV, 
&  duda  per  V,  Reda  pFJ,  ParaBch  Lateri  AD,  modb  fdatui*  fitneComu 
in  Semicircuk)  Praecedente  aut  Sequcnte. 

An  EcUpft  •/  th€     XL.  The  Tables  did  not  indicate  an  £c%?  of  the  MooHy  yuljf  17.  (N.  S.) 

fi^dluD\nt  ^^^^*  '^^  ^^^*  ^^  ^^y  ^^^'^  ^^  ^^  ^^'  y^  ^  Moon  was  not -at  aD 
zick;^/M.He-ohrcured  by  the  true  Shadow^  but  eamid  oBly'«  Iktle  into  the  Penumbra, 
y^^^  ^'  '^*  wherein  it  continued  50 ^  The  B^inning  of  its  touching  the  Penumbfii  did 
''  ^    '  then  almoft  happen,  when  uiijfuU  was  elevated  jtf*.  18^. 

A.  liu^hy  *  4  J  '.  appeared  in  the  Moon's  Altitude  of  2".  jo''.  when  the  greatefi  Obfcu- 
^!."f«^^"5'  ration  was  already  paft.  The  End  fcU  out  9*".  27^  about  120^.  fi-c»nthc 
N^I^!f7l•   Zenith  Weftward. 

An  Ecii^fe  rf  the  XLII.  Die  2p  Sept.  (St.  Nl)  i6yo.  mane  Initium  hujus  Ecli^  incidit  2*. 
A *i<7o^^'  M.  ^^'-  quanquam  id  ipfiim  vix  omnino  accurate  obfervari  potuerit,  ob  Umbraoi 
Hevcliua.  Terrac  Dilutiflimam :  Siquidem,  durante  Eclipfi,  tota  Umbra  adeo  Tenuis  ecat 
N.^i.  ^.10*1.  ^yg  Diiuta,  ut  omnes  praecipuas  Maculas  per  eam,  meo  viginti  pedum  Tu- 
bo,  quin  &  brevioribus,  optime  confpicere  potuerim. 

Maxima  ejus  Obfcuratio  incidit  }\  50'.  Finis  vero  5^  2^^  Totaitaque 
Durano  fiiit  i\  59''.  &  Quantitas  vix  amplius  9  Digitorum.  Circa  Medium 
hujus  Edipfis  ;^  40'.  SteUukm  quandam  Incognitam,  ac  folo  Tubo  conipi- 
cuam,  i  Luna  circa  Lacum  Nigrum  Majorem  tedam,  dariflime  confpexi; 
fed  exire  eam  non  deprehendi.  Deinde  finita  Eclipfi,  jucundiflimum  quo- 
que  obfervatu  erat,  bina  Luminaria  fimul  fupra  Horizontem  videre.    Nam 

Eriufquam  Luna  occideret,  Sol  oriebatur.    Caetera  notatu  digna  ex  partial- 
iri  hoc  Typo  deprehendis.  j 
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-    cxTvcrant. 


Mi  Pcrfhjrites  iBuftwrr  inci^ 

piebat. 
Umbra  M^^^inampmt^ 

querat. 
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^Afr.  Palmer, 


JBy  Dr,  Hook. 
B.77,/.i29d. 


XLQL  I.  Sept.  8.  itfyr.  Qrca  Horam  fextam  vdpcrt.  Luna  afccn-^ 
debar  totaliter  Obfcurata  E£iom£  in  Comitatu  Northamptoniam. 
Ccepit  Emergere  ex  Umbra^  Centrb  tMa  Alto  9^.  35','  ftVe'T^.  iS'.' 
Fims,  Arlhira  Alto  liJ^.  30'.  five  S*',  i^.  zo".  Unde  computatur  M^ 
dmm  Eclipfis  fiiiflc  6<».  28'.  16". 

•     'lb.  ' 

1.  TheEmerfion:  Alt.  of  the  upper  Edge  of  the  J  J  10   30  1 7  ai 
The^End  of  thfc  Eclipfe:  Alt.  of  ArShmis.  16  20  |  8  i6\ 

3.  7**.  27'i,  I  firfrobferred  the  Moon  Edipfed  when  it  b^«n-to  b^ 
enlightned,  the  Total  Darkneft  being  already  paft.  The  fliadow  paifed 
through  the  middle  of  the  Spot  called  by  Heveb'us,  M.  Porphyrins. 
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7^49'.  The  Shadow  palfed  through  the  mkldle  bf  M.Smai^  throt^ 
the  middle  of  the  Eaftermoft  of  the  three  Lakes  called  Man  Adriaticmn^ 
and  juft  touched  the  JUd^  of  the  ^emdne  Mountains. 

7^.  54 .  It  pafled  the  middle  of  the  /.  Besbicus  in  the  Propomis. 

8**.  o{.  It  pafled  through  the  Streights  of  the  Pomus  Euxinusy  at  the 
'^XQSttyoxmAeSrAcherufia  and  ^rifles^- 

8** .  6'\.  \t  touched  the  Palus  Meotis,  which  Pahis  Maoth  vms  then  di- 
flant  from  the  liinb  of  the  Moon^  next  ad jacent^  one  third  part  of  its 
jlhorter  Diameter  or  Breadth. 

8^.  17'.  The  Shadow  went  oflf  the  Body  of  the  Moon  upon  the  inner- 
moft  Limb*Une  of  HeveUm's  large  Qiart  of  the  Moon  at  ^  29  Divifian^ 
juft  without  the  /.  2^or  of  the  Cq^an  Sea.  The  duskhh  PeipmAra  left 
not  the  Limb  of  the  Moon  quite  without  fome  kind  of  Darknels  till  %K 
2p  ;  at  which  time  I  found  that  that  fide  of  the  Moon  which  the  fha« 
dow  laft  left^  was  full  as  light  and  clear  as  the  other. 

About  four  or  five  Minutes  after  the  Shadow  was  gone  oflf,  I  perceived 
a  faint  Rcjjrefentation  of  Colours  upon  that  part  of  the  Body  of  the 
Mocm,  whfch  was  moft  aflfeded  with  die  Peminhoy  fbmewhat  refemb- 
ling  the  Colours  of  a  f^int  Halo  about  the  Moon;  this  grew  fainter  and 
fainter,  and  aft<^  a  few  Minutes  was  tto  more  Vifible.  It  did  not  feem 
to  be  caufed  by  any  Clouds  or  Exhalations  in  the  Air,  the  Sky  near  the 
:Mooa  being  very  clear,  and  the  faid  Colours  not  aTOearing  toy  where, 
but  upon  tfe  dus^  part  of  its  Phafes.  PoflSbly  it  might  be- caufed  by  the 
Refra^on  of  the  light  from  the  Sun  durough  the  Atmo^Uert  about  the 
£ardi.  -      ♦ 

4.  Obfervatus  eft  i?«rV,al(o  ArOuro^vA  Occafum 

Ablata  Rcfradione,  alto 

Hinc  datur  Ki»V  ObfervatuSf 

)^ms  Pemmkr^  2Xts}  ArSiuro 

Corred. 

Undedatur 

Qbferv^ta  eft  AfebftV  toca  extra  Umbram 

Alto  ArBuro 

Correft.    :      .  . 

txivit  I^ma  ex  tJmbra  e  regione  Petra  Sogdiana,  HeveiH. 

'5.  HoraS.  jd'-  Per  Nubes  Dehifcentes,  fatis  tamen  cratfas,  IJmam  ^^^Osntikki 
iub  obfcure  anirtiadVertimns,  &  cjuidem  tanto  Luminc  jam  imbntum,  ut  ^^'.^^oiS.' 
dixiffes  Eclipfin  jam  efle  praetentam.  Exinde  certum  erat,  Totalem 
Obfcurationem  jam  minimum  eflfe  eo  tempore  pT«teritam,  imo  aliquanto 
adhuc  citius:  Siquidem  Lunam  Rurfus  adefle  nos  omnes  per  Nubes  iilas 
lads  dilucide  deprehendimus ;  Sic  ut  Eclipfis  in  Coelo  ultra  dimidiam 
"hoi*am  citius  ingruerit,  quam  Kefleri  Calculus  id  indicaverit.  8*^.  34* 
Minimum  ad  int^rum  Digitum  animadverti  jam  extra  Umbram  lefc 
Lunam  extricafle;  &  denuo  9**.  41'.  ad  i  \.  Dig.  Lumen  Luna  jam  excre-     ^  1 

-vide,  <juantum  id  dijudicare  circiter  dabattir.  Digitized  by  vnOOglC 
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^/Hamburgh;     tf.  ^Equc  tioS  hic  ac  HeveUus^  Gedaniy  Calcnilum  Rudolphinum  in  imp 
^M ou .    ^ Eclipfi aberrafle dq)rehencUmus.    EroeriUfe  enim  jam LuKom ex iJi 


btA  Terra  ante  horamncHUm  etiam  hic  vidimus. 
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The  Penumbra  was  feen  to  continue  near  half  an  Hour  be&re  it 
wholly  quitted  the  Body  of  the  Moon. 
^fDcrbyj  i^     2,  Mr.  Ftomfieed  obferved  the  Beginnii^  of  the  Entrance  of  the 
Afr.Flainftecd*truc  Shadow  h.  5.  And  i$\ 


JI/.BuUialdus. 


j;        ImtiwH  verx  Umbrst  Alta  O^ella 
bmnerf.  Alta  CafeUa 
Emerf.Xk.Cji^.PoDucis 
Ftn.  vera?  Umbrar,  Alt.  Siri9 
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M^^^'^i      ^'  ^^  ^'''  '*'•  ^  the  Evening,  in  the  R&)ial  Otferva$ary,  they  b^anto 

Ptoixt  ^3f  .  p€^ive,  that  the  Oriental  part  of  the  Mw>n,  by  little  and  little  loft  its 

Roema.iK    Licht;  iothat  at  5^  25'.  they  faw  a  roanilcft  Pemmhr/i;  then  at  $K  31'. 

/.t;8.ii.iii.  jQ  .  the  Limb  over  againft  the  Spot  called  HeveSus  grew  fo  dark*  that 

/•*/;•  ^^y  2\l  agreed,  that  mis  was  the  true  Beginning  of  the  EcUpfe.^  At  S**.  7'. 

one  of  the  Obferyers  believed  the  Emerfim^  another  at  8**.  8'.  and  the 

third  at  8^.  p.  30".  but  afterwards  confidering  the  Emerfim  of  the fiift 

Spots,  they  all  eftecmed  it  at  S*'.  8'.     At  i^.  tu  the  Southern  Linb  of 

the  Moon  was  come  clofe  to  a  Telefcopick  Star,  at  S**.  9.  20".  another 

Star  yet  lefs  than  the  former,  came  out  of  the  darkeft  Side,  alrooft  over 

i^inll  the  Spot  Langrenus.  At  9^.  9. 40".  all  the  three  Obfervers  agreed^ 

that  the  Moon  then  came  out  of  the  Shadow.  The  Diamet^  of  the  Moon 

being  mcafured  before  the  Eclipfe  was  of  3  2'.  15". 

.    Ine  Times  were  noted  by  great -P^»^ii^  ^^^c*fx,  that  had  been  ad- 

jufted  by  the  Sun  the  fame  I^y,.  and  that  were  afterwards  verified  die 

next  Day :  Befides  that,  before  the  Eclipfe  at  4\  45 '.  i".  by  the  Watdicj^ 

the  Star  Cafella  was  45  Degrees  high  towards  the  Eaft.. 
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Phafes. 


Beginning  over  aninft  the  %K)t  Hevelius. 

The  firft  Spot  ot  GrimaUi.  Paks  Marautirt 

The  fecond  limb  of  Grimaldi. 

The  middle  of -A^^rciEw.  MmL  Porpbjrite$. 

Merfenmts. 

Herigone. 

HeracUdes. 

The  firft  Limb  of  Copernicus.  JEtna: 

The  middle  of  Copernicus. 

Pitheasy  or  iSftVr^  //i/«Ai. 

The  fecond  Limb  of  Copernicus. 

The  firft  Limb  of.Tsmocharis.  Corfica. 

The  firft  Limb  of  the  Sinui  Medius  Mflmm.    Adriatick  Sea. 

The  middle  of  the  Sinus  Medius. 

The  fii  ft  Limb  of  7>'^i6o,  or  5r)wi ;  and  the  firft  Limb  of  P/«^^, 
or  the  Laciis  Niger  Mrjcr. 

The  fecond  Limb  of  Plato^  and  the  middle  of  Tjdo. 

The  Center  of  the  Disk. 

The  middle  of  ManiliuSy  or  A&ns  Beshicus. 

The  middle  oiMenelausy  or  Byfantium. 

Dionyfius  Areop.  or  Mom  Asanas. 
^_    Plimus. 
4  J  ♦  Vitrunnus. 

iSjndymiony  or  i/xc.  Hyperhr.fuperior. 

P%iintont.  Heraclium. 

Betwixt  v^/w/zi  and  Tarumius. 

The  firft  Dmb  of  the  Cafpian  Sea-; Mare  Crifium.  Palus  Maotis. 

The  middle  of  the  Cafpian  Sea. 

The  other  Limb  of  the  Cafpian  Sea. 

The  firft  Limb  of  Lat^jrenusy  or  InfuJa  Maj. 

The  middle  of  Langrenus. 

Total  Immerfiony  betwixt  Z^^^^iw/ and  the- Caj|^'a»iS!Afc 

Firft  Emerfion^  towards  GrimaUus. 

The  firft  Dmb  of  Grimaldus. 

The  fecond  Limb  of  Grimaldus. 

Merfennus. 

Herigone. 

Thermddltof ArifiarchmScihemiddlchtwiistHerigoneScMo^^^^ 

The  middle  of  Kepler,  or  Loca  Pakdofa. 

The  firft  Limb  oiTvcko. 

The  fecond  Umb  of  Tych. 
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The  middle  of  Copernicus. 

The  fecoadlimb  of  Ofemieut. 

Pitheas. 

Heraclides. 

The  firft  Limb  of  Ttmodjoriu 

ThefifftLimbofPtoi^. 

The  fecond  limb  of  Plato. 

The  middle  o(  Mamlius. 

MeneUms  and  Dionjf.  Are^ag. 

Pofjidomus. 

Vitruvius^ 

Dufyrmon. 

The  firft  limb  of  die  Cafpian  Sea. 

The  middle  of  the  Cafpian  Sea. 

The  other  limb  of  the  Cafpian  Sea'. 

The  End,  between  the  Cafpian  Sea  and  Langrenuu 


^Dantzick;     5-  Vi^lantes  octdos,  per  totam  EclipfeosDurationem  tubo  20  Pedum, 

4xAf.Hcv<^u$.aliifque  pracftantioribus,  ad  quatuor  Fixas  (negleftis  casteris  mindribii^ 

n,4i3./.i8p.  q^^  optime  etiam  coiifpiciebam)  inter  quas  Luna  eo  tempore  verfkba- 

tur^  direxi.    Ab  a  Stellula  vix  quatuor  minucis  Limbo,  fiio  Inferiori  in 

6 ,  diftabat;  tres  vero  reliquas^  utpote  by  c,  &  d,  Lima  corpore  fuo  om- 

nino  texit.    Ex  omnibus  autem  his  quatuor  infignioribus  Stellulis,  non 

nifi  unica  c  ab  Aftronomis  ha&enus oofervata,  Globiiqu&adfiripta  eft; 

nominatur  Infvrmium  inter  IL  &  ©  Suprema  a  tergo  Pollucis;  cujus  cur&s 

aim  ingreflii,  via  itnieraria,  atque  ^effu  imprimis  probe  notandos. 

t^ppe  ex  hujus  generis  obfervationibus,  multo  procbvius  datur  Mo- 

tura  Lim«  redint^are,   ejufque  Nodos  Latituoinemque  reftauraie, 

quam,  meo  quali  judicio,  ex  nudis  Solis  EcUpftbus.    Stellula  l,  ad  mon- 

tem  Emm  circiter.  tefta  eft,  &  ^  ad  ipliun  Limbum  Luux  Inferiorem ; 

ilia  per  Sinim  SirhniSy  IRhoduniy  &  h.Athemnfem  j  hafc  vero  per  J>- 

Jertum  MngtU  tranfiit. 
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ladicesM^mis^tnayJb^Didy*- 
may  Lacumq;  Meridi^akm. 

Ad  In(MrditAam;p^thj.Kter<m^ 
Injulamqtte  Cretam. 

Per  M  Atlamicos  Afc^wj  -fij/l 
Vukaniamy  Rbodumy  A&memr 
que  Amta. 


ftrlnf.  Ophiufamy  Jnf.  Qfirtmt  8i 

M.  Sinai. 

AdLJ^gi-timMa^orem^ipcrM'St^ 
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Per  L.  Nisr.Mtw^emy  Jkf.BesH' 

cam,  M.Ofympum  &  pidj/mun(. 
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FixaCjdiftitit  a  lim- 
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30',  fere. 


Sedio  Umbrae  tranfiitper  KtGir^ 
fathos,  Byzamium  &  Tattnmi. 

Per  Lociim  Borjftbmem,lff.  Af4^ 
kmamy  Mr  MofcbuM  &  •Si»sir>- 


Per  Montes  Macroeemmas^  Pr^ 
tntm.  Arietis^  Herculettm^  per 
Sinum  extremumi^onrr.  Mod- 
temaue  Parapamifum. 
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7o^^/V  bnmerfio  oMitigic  circa  jo*.  Limbi  a  pun&o  Ze- 
nith occafum  verfus. 

Stellula  a^  in  ipfa  <S  cum  3  ;  Diftitit  a  Limbo  ejus  in- 
feriori  4  circit.  Minut. 

Stellula  hy  ad  M,  Eaum  Tefta. 

Stellula  c,  ad  Locum  AJbiW.iubiit. 

Stellula  ^>  ad  ipfum  Limbum  Inferiorem  occukata. 

IStellukf,rurlusemerfit,fubAfe»t^fc.i\r«;o/o5ficut  T>  ad 
3'.  20".  fabingre(&  ^erlt.  Spedaculum  fkne<erat  Ju- 
cundiifimum,  nasoceomniadilucidiflima^  &quidejnfub 
ipfa  fere  MaximaObicuratione^  5x1  deprehendere 

Emerfio\jxnat  ex  umbra  contigit  ad  30^  fere  limbi  9  a 
piinfto  Nadir  Ortum  v^rius. 


Umbra  inceffit  per  Pal.  Marmti- 
dem  Fomes  Amaros  &  M.£«0ii. 

Per  M.  Audum,  Ajacem  &  Trw- 
cum. 

Per  M.  PemadaSiylum^  CarpofJmm^ 
S.  SirboniSy  &  M.  Uon. 
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ne  Umbrae. 

Per  U.Parfhjrk.  0§iim  8c  Di- 

Per  M.  Baromwpfy  ad  LSkiliam, 

per  0^4w  ad  radices  SinaU 
Per  PrmwmmHmji^Mms^  M. 
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9  Jtf  50 

/j/Siii  Btshkd  nirfus  pro- 
diic  in  Lucem. 

Per  Inf.  rukafiiamy  M.  -A^- 

r«w  Cragsm  &  ^tiliban. 
Ad  L.Niff'Hm  M^mremfi.Pa/ktF' 

num^  M.  Didjnmm^  icMonUs 
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PerS.NigrmmMmotmy  adi. 

Besbkamj  per  M.  Vxeriou 
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<$.  Obfervario  hujus  Edipfis  fliit  admodum  exada;  nam  Sole  prope  Hon-  w<<  Seville;  )r 
zootem  exiflente,  per  hujus  Loci  Altitudinem  Minutorum  tempora  facik  in-  ^"^'  ^"f*f- 
notuerum:  Caetera meo  Horok^  (quod  ne  unum  quidcm  Minutum  ea  ^  Uvuf^*^\i,' 
diicrqMbtt)  notavi,  ita  ut  nolli  aubio  in  obfervadone  aetur  locus.  *•  4^8* 
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")  Multoties  repedtx 
Lunae  Diameter  ;ipoxs;i'.  40^^ (^  menfurx  tiim  i  me 
KurfusLunxDi.3ipi=:3i    4(;  r  turn  ab  ad)utore£iAv< 

Nullum  Penumbrs  veftigium :  jamqueLuna  nubes  fubcervo- 

lances  fubiic^  Tub  quibus  latuic  ufque 
DujH  per  earum  hiatus  Penumlm  denia>  vd  (brfioi  ipliim 

Initium  apparuit ;  fed  certus  efTe  non  poteram. 
£  Dudibus  ejevtf s  Limbus>  notabili  fatis  defedu  labonme 

vifus  efti  obTcurato  iextaate  vd  F^ynimnm  odame  Pdi- 

pheriae. 
PemaddhfUts  tedus. 
P4frfhjrite$tt6t\x^ 
Sifut  Limbus  primus. 
ty£tn£  Limbus  proximus. 
Partes  refidux  illuminatae  207 1  =  20'.  5  8'^ 
Fixa  esdgua  Tdefcopica^  minori  tubo  non  vifibilis^  in  ma- 

jori  apparuit  dimidium  fere  capacitads  ejufdem>  vd  15^  ^ 

Limbo  apparenter  inferiori  difnns. 
Partes  illuminate  refiduae,  i6^^  =  i6\  27^^. 
Bestki  Limbus  prior. 
Harmmau  tedus. 
ty£mm  tedu$. 

Partes  iQuftrats  refidux  1047  =10'.  24''''. 
Partes    lucidx  rdiduas     i6^  =    8   $S;jamqiietuboloci- 

giori  fixa  alia  exigua  apparuit^  Manilas  Ca/put  Lcmgitodi- 

nem  i  limbo  Luns>  Latitudinem  ejus  a  Linea  per  €iii^>ides 

du&a  dextram  verfus^  difhns. 
Umbra  tegebac  occidentak  Litttts /Wi.     .;.'•: 
Ipia  tetigit  Limbum  priipum  Onrocoadamcfid.  ,    ; 
Pftlndem  Aimidcm  tetigit. 
Ji«ar«rtotate&a. 

Dubium  ad  aliquid  veri  Luminis  fupererat. 
Immerjto:  Certe  enim  Lux  primaria  Lunam  penitus  deferu- 

eratj  fcil  e  re^ione  paulo  fupi^  pontes  Ripheos  &  ^irca 

gradum  Limbi  Heveuam  550.  ^\  J^.  jo^^  Limbus  Co- 

ioris  Cineritii  per  tubum  appargit^  . ^ 


Aer  i  feptima  oUervatione  ad  Immerjmiem  ferenifTimus  extitit;  &  Lucuh 
quxdam  Albicans  per  totum  defedus  tempus  CuTpides  obfcuratx  Lunas  vifii 
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eftinfidere.  quas  cam  ctiampoft  Tmmerfionem  st  parte,  qus  ukimum  in  Urn* 
bram  inciderat>  itddebat  confpicuam.  Tenuis  admodom  erat  Eclipds  hujus 
Penumlxay  nee  major  quam  Shut  aut  c/£^  Ladtudo.  Palus  AU^tis  Lata  ap- 
paruit  admodunb  &  quam  maxime  fere  potuit  a  Limbo  Lunx  remota.  Ala^ 
rdotisi  contra  comprefla admndum»  ncc pluiguam  difludium Longitudinis ip- 
iius  i  Limbo  Luns  diftans. 


t.  Imtkm  veras  Umbrx  alta  GfelU  ad  ortum 
Umbra  attigit  Paludem  Mm.  aka  Ljr^  ad  occ. 
/iimifig/Si  Totalis  alta  ^4  ad  occ* 
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2  32  20 
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2  ;($  15  DkfrjfaoH  Are^^^iuoH. 

2  ;8  10  Littus  Maris  7f4M^wi&4rAf. 

2  38  45  PrimumLimbiim/ibydU&Pi£M»r# 

2  39  lo  Frac^erem. 

I2  39  53  iMediuinPikrMStf. 


/^AMW  Infra  GrimaUmm^ 

Per  primum  Limbum  Grmutldh 

Secundum  Limbum  GrimalM. 

GdHdHm. 

Primum  Limbum  AArfipmi. 

Initium  Gfffemli. 

Medium  Gaffindi.  . 

Akerum  Limbum  Gaffhuli. 

Herigomtm  &  Selcucttm. 

Mfrimtm* 

Medium  KefUri. 

jiriftarchum  &  BuUiaUMm. 

Ar^atchm  difparet. 

Initium  Tjchms. 

Initium  Opemici. 

Medium  Tjchofds  &  Copernici. 

Alterum  Lunbum  Tjchtmis. 

Pjtheam  &  primum  trium  Shium$  McJiormt, 

Medium  Secundi  Sma  MeJii 

Heraclidem  vd  Vtrffnem. 

Primum  Limbum  Tmochaarh. 

Medium  Ttmochms. 

Trmumtirmm  inter  fTrffnem  8c  TlMmem. 
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M.  Roeroer. 
N.  1 17.  ^  388. 
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Troftfitm  Zfmbr€. 


1 5  Per  Altenim  Linobum  Platms. 
_^  ij  Pronwntor. inter  Cb;j/Sm«w&&i^ 
50  zo'^mxj^Vmhxca PM$idis Smmi^ 
50  45  Comua  erant  verticalia. 
53  55  Initium£4^^. 

2o'Primum  Limbum  A4m$  CaJpH. 

10^  Altenim  Limbum  Mkris  Oi[pi* 
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7  45 .Finis  five 7gf4£r  Jmmerfioy  fupra  ilikrg  Ckjfiitm. 
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JliSirv  Qfpmn  tunc  diftabat  i  Limbo  Occidentali  circiter  |  (ii^  T^tnHini% 
IV>ft  Immrpmm  T$fiikm  dignofcdxicu]:  adbuc  totum  Corpus  Luns. 
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Inter  Cufoides  2085  =  ij\i6'\ 

H^amm  tee  tedj^it. 

H^mmn  certe  tetigerat. 

Cufpis  dexter  i  Mar^otiJe  12} y  =  lo''*.  14' 

Partes  Lucid^  cirdter  2800   =:  23.  ii.   vd  paub  fbriao 

amplius;  difficile  enim  erat  admcxlum^  Umbrx  veras  Termi- 

nos^  per  Aerem  Yaporibus  ibedatum^  definire. 
Umbia  ^(twtMMrami 
Inter  Cufpides  circiter  2288  =  i8^  57'^ 
Finis:  Limbus  enim  apparuit^  &  nihil  videbarur  in  rotunditate 

Luns  defiderari. 
Limbus  admodum  dilucide  per  Tubum  confpedus* 
Pemimkrsk  quas  nudis  Ocuus  Eclipfin  referdxtt. 
Jae  capta  diameter  5757  ^  5 1''.  5 '^   Sed  vix fetis  certa;  quam 

tamen  baud  multuin  i  veritate  abeiTe  putem. 
Etiamnums  &  poftea»  Limbus  ab  Ecl^  derelidus  Oblcurior  vi- 

debatur  ac  alter. 


Orjka  i  Limbo  J)  ae  Remoto  difbntia  2752  =  22''  57'^ 
Limbus  eius  prozimus  ^  proximo  Iauuc  1045  :=    8    jp^ 
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Shut  Limbus  Remotior  i  Ijin^  Proximo  j^^  as  4^  yg  ^  boiuu 

Z4CMI iV^i.^W%r Medium  a  Limbo  Dni^^    '452  =  3    45 
Notavi  prstereay  quod  Umbra  fempcr  tooge  difHnftior  appaniic  ad  Cor-- 

nua,  quam  alicubi  in  Bide  Luns :  In  prima  Ob{ervatione>  vel  paub  ame9 

Comua  fuere  Horizonti  Paralleku 

re  Longitudinem  IciL  circiter  Ai^ar^tSu. 

Nunquam  tamen  Porphjritem  fuperavit  in  hac  £clipfi;  ^Jte  vero  iOum  in 
Pcnumbram  merfum  vicfi. 

In  fumma  Eclipfi  ad  Onjicdm  fere  Umbra  pertigerit;.  nunquam  tamen  earn 
cxtin(^am  vidi>  fed  ake  adeo  in  Penumbra  immeruou  ut  xfft  eam  pocuerim 
difcemere. 

Nee  unquam  Umbra  vera  Inpdam  Macrmn  pervagabatur>  fed  Penumbra 
diintaxat  d^nia^  per  quam  difficile  erat  iplam  percipere. 

4^.  5^1.  Limloum  videre  non  pomi;  nee  4^.  6'\\  fed  4^.  7^  videre  me 
putabam Limbi  Lucem  &d languidiffimam^  &  a^readmodum^  4^.  7 '•  \'^'\  _ 
certior  iadus  fum  ex  Umbris  Emerfiifey  nee  aliquid  in  ^epus  roomdijtate  defi- 
derari:  Ergo  tunc /vvv^m  obfervatum  ftatuo« 

Ecl^fin  nudis  Oculis  exhibebac  uique  4^  i  f'~;  fed  Limbus  ab  Eclipfi  dero- 
li&us  Limbi  oppofiti  Claritudinem  reeuperavit  non  nifi  4^^  z  8^  vel  firius. 

Tempora  Phafium  Correfta>  ab  Akitudinibus  Jtrduri  £c  Ln^idA  Corona 
Qjiadrante  Tekfcopico,   pedunv  tnum-  &  amplius  Radio»  capti^  \   quibu$> ,. 
dare  aliquando  in  stea  Coeli  cardine  emicantibcis»  captandb  incubui>  qupties 
Lunam  fubiere  Nubes. 

2.  Imtmm  Ecb'pfis  aecidit  antequam  ad  Inftrumenta  veni :  Quod  tamen  At  Lon«)on ; 
Lntdim  in  Vico  Wimtmenfi  obfervavit  EdnmndrnM^dlriHs^  cum  Lunac  Limbus  fe  ^^  ^^"^^ 
fupcrioraVertice    ^      \  h.      \  P  iJs^ 

dilbret  39     5i|undehon»nibpputavi€       \x       i^ 

altoeodem  41       i  ComuaHorizondParaUelajx      xy 

}.  3^*  Cbfj^Sww  in  Vico  W5j5p£^^,  ad-4*ieAtfr^  (Angl.f^/ffr«Mf#gtf^  ir>  Mr.Colfbn,  * 
T^jmhyim  LunaB  Dcficientem  aliquanculum  vidit  z^.  17'^.    At  4^  p''.  2  5'".'ex  ^* 
Umbra  vera  ipfum  exiiilb  comperity  denia  duntaxat  Penumbra  remaneiite. 

4*  In  hac  Eclipfi  Duo  prxcipua  ^  nobis  exade  determinata  funt>  MeJUtmi'  At  Paris ;  h 
fc.  Eclipfis  tempus,  ejufque  Mamitudo.  Mjedinm  deduftum  eft  non  folum  ex  jlf*  ^*^»*J^ 
comparatione  Inkih  &  Finssy  fed  etiam  Duarum  aequalium  Phafium>  determi-    '  "^*    ^    ^* 
oatu  facillimarumy  quando  SciL  diftantia.Cornuum  aequalis  eratXunas  femidia-^ 
metro>  ante  Eclipfin  capta?,  ^5^  28".    Scilicet  cum  Imtmm  Eclipfis  exifti*  - 
natiun  fiierit  2^  24'.  55^'. 
Fptk  vero  Totality  relida  Penumbta  fimili  ac  fucrit  in  h. 

detenninatione  InitiL 
Duratio  totius  Eclipfis  proveoit 
Dimidia 

Et  Eclipfis -Afr^iwttt  5  i«    v|  ^  I 

Scxtt  vero  circumferential  pars  ab(cii&  eft  ^  }.8    5  Digitized  by  CnOOQlC 
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^.  Atqueiterum 
Intervdtoin 
Dimidium 
Hinc  Medimn  Edipfis 

Tntra  qimtam  mimiti  pattern  priori  determinattoni  conveniens. 

In  Situ  Umbras  &  Eclipfis  Magnitudine  D.  Flan^kdh  phn^conveninnB. 
Ab  utrifque  quippe  Noftrom  annotatum  efts  XJnhcznx  nimquam  ftiperafle 
Porfhjritem  licet  is  alte  in  Pemtmhrmn  fiieric  Immerftis. 

Parfhjfriti  proximus  eft  Morn  parvus  dbicans,  quem  tunc  Ar^Mrchi  Cmm 
tern  appclkvimus,  eo  quod  ab  ipfo  feu  P&rphyrke  vix  diftct  fin  Diametro.    Is 
Monuculus  Imnierfus  eft  in  Umbram  z\  ^i\  15^' ;  Emerfit  autem  i^.  V. 
iy\  totoqoe  tempore  inteijefto  fiiit  Umbra  forjhjriH  proxima. 

Uterqae  pariter  annotavimus^  in  fumma  Edipfi  Umbram  ad  C^Jkmm  fete 
pert^ifle*  nunquam  tamen  ab  ca  ftiifle  tedam,  fea  rdiftnm  exiguum  interval- 
lum>  cujus  temiini  dtftantia  i  LtmariMai^ine  proximo  capta  eft  8  •  iY'»  com 
FUmifiedmt  Infular  ipiius  pttdo  remotioris  diftantiam  ab  eodem  Limbo  inve- 
nerit  8^  |9^^  IfMam  qooque  fta  potius  Pemfulam  Macram  utrique  Um- 
hcTt  diutimme  achacentem  confpeximus ;  nos  id  fieri  coepiile  notavimos  }\ 
28'.  I f ''•  &  per  horx  quadrantem  in  eackm  diftantia  perfeveralle. 
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Phafes. 


Penumbra  tenuis* 
Penumbra  craflior. 


Initium  fenlibile  fe.reg.  Sinus  Hyperb.  circa  gr.  70. 

Digiti  fere  |. 

Umbra  attigitjitlantem  Minnrem. 
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Umbra  paulo  fupra  Baronium^  fupra  Ligu/linum, 

occupaverat  Maa\  M. 
\J»  attigere  fere  Catenam  Mundi^ 
U«  attig.  Montunial. 


Attigit  Simm  Perontic.M.  Pyram  &  Med.PaludMyp 
Occupavit  Sinum  Sagaricum  &  Peronticum,  atque 

Promont.  Luna. 
Leucofetra  extra  Umbram. 
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Pki/es* 


Umbta  per  M.  Parphjfrkm  &  Provrnt.  Lme^ 
Umbra  ttriiait  £jm«^  Thr^^ymen.  Mm.  Barmtmh  & 


Umbra  traoiiic  per  iV^iw.  Lm€  8c  M.  Gmmerimu  . 
DefiitmregioDei^yigr^(yg^media>adit/4rg  ffn^oram. 


6. 

At  Strasbum  v . 
^  ACRichelu 


Tota  itaque  Dwrmio  i*>  52";  ^6 


7.  In  hac  EcHpfi  probe  notandum'eft,  quod  omnes  Seftion^  nunquam  ^  Dantzick; 
Momem  Furfhyrkem  omnino  texerint,  fed  iUe  per  totam  Durarionem,  etiam  in  ^.  w^*^?^*8^ 
fp&  Ma^uxna  QbfcutaQone>  in  ipfb  Umbras  Limbo  confpicuus  perftiterit*^ 
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1 1_  Dext.Humeri  Orhmis. 
5  5 .  Dex5.Hum.  Orims. 
Inicium  PcHHmhr* 


Imfium  Ecljpfeos. 


Scellula    diAabat.  in 
Limb.  3(S^  vel40. 


II  Lvicidx  Lyr4. 
50  Lucidae  Ljr^. 
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PfTijptdsAimmUs  trmfivirim 


Pemimhr4  denfion 
Den{a  Pemtmbra. 
li&sSSxaiaL  Pemtmbroi. 
Ad  ^Skwmwi  ApoUims. 

hA  Smum  JkfiJl. 
Per  -Af.  B4ra».  &  Z,.  iV?^. 
Mdjorem. 

rzC*flJ%  iJpfMtfiffnm 
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The  Pen$tmbra  was  very  Obfcurei  and  the  Beginmng  of  the 
£c%?  was  at  hand* 

The  Eclqffi  was  Begmh  the  Qjiantitjr  almoft  half  a  DJjpfj  and 
the  diftancc  between  the  Ciifps  was  about  42  Dcgttes  of  the 
Moon's  Limb,  and  Palus  Maraotis  was  juft  aU  Eclifpedy  hence 
we  may  conclude  the  Be^immg  about  9^.  21'  jo'^ 

As  near  as  I  can  coUeft,  was  the  time  of  the  T^ral  Immerfifm 
into  the  Shadow,  to  verify  which,  the  Azimuth  of  the  Moon's 
Center  was  obfervcd  to  the  Eaft,  41®  iS"^;  2'  1 2'^  of  time  after 
the  faid  Immerjlm^ 

Or  10'  I}''  before  the  QibmnMum  (£  the  Ri^  ShonUer  of 
Orion,  was  the  Etiurjion  or  firft  Appea/ance  of  the  Moon  out  of 
the  Total  Darknefs. 

Was  the  juft  Endo(  the  £f/jj/?,  being  i^  20"  before  the  CWA 
miMtioH  of  Sjr'ms. 

Whence  the  Aiiddle  of  this  Eclipji  Ihould  have  happened  at  1 1^.  18'  /.  m. 
at  NHrcrnhnrg  :  the  Total Dm-ation  jh  ji'  jo'',  and  tnc  Totd  Darknefs :  ib^ 

The  Meridian  Altitude  of  the  Moon^s  upper  Limb  was  obferved  (^5^2;' 
50",  and  the  Moon'ii  apparent  Diameter  wliile  toKilly  Eclipfed  was  found 
jo'  07'^ 

B  V  M.  7.  ?h.      5 .  M.  Wmrtz^eButm  made  ufe  of  a  Pendulum-Clock  corredted  by  Altitudes  r 
iVurtz^lhMur,  According  to  his  ObTervarion^ 

^'f^  '47-  h.    /       ^'  \  •  •  -  .'•'      *  '       ' 

was  the  fifgww*^  of  the  £^/r^y?,  at  about  up  Degrees  of  the 

Limb  of  the  Moon  in  HeveliHi^Seknografhj. 
PoIhs  MarMtfs  was  all  covered. 

The  Toid  Immerjion^  about  the  i^^th  Degree  of  the  Limb  of  the 
Moon* 
12^  II  50  The  Moori  began  to  £«w^tf  out  of  the  Shadow,  about  the  wzA^ 
"Degree  of  her  Lnfib. 
11450  ^he  End  of  the  Ecliffr  about  the  2p  ^th  Degree  of  ihe  Limb. 

By  thefe  Obfervations  the  Middle  of  the  EcUpJe  ought  to  have  been  about 
1 1 *".  ip^  ^.  m.  ^'N'Hrcmhwrg'i  differing  but  one  Minute  from  M.  Eimnmt\ 
Obfcrvation. 

The  Dwratim  will  be  5^.  5 1 ',  and  the  Totd  VarkneJ}  i^.  4<S'. 
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J\htamla.  Tempora  funt  Horologii  Ofcillatom  ad  Stellas  fixas  reftificati. 
Quae  A/krifm  notamur  Obfervationes,  per  hiant^Nubes  capt«  funva- 
deoque  accuratas  habcri  nolo.    Qyanritatcqi  hujus  JEdipfis  f^  puto  Dfgi- 

LIII  iWf  a  Quarter  of  an  Hour  after  7  in  the  Hveriing.  the  Moon  arofe  An  EdiplL-  of 
clear,  bit  of  a  deep  Red  Colour  without  any  Sign  of  EcUpfe :  At  jh\.  the  the  Moon  ^- 
S^Sn^eS  into  l^thick  Cbud,  but  was  ag^  clear  at  T;- J  8'- -hen  the  H  r.^;J«^ 
IJnder-fide  Of  this  Body  of  the.  Moon  v/isBMtn  to  ha  Obfcttredy  in  a  clear  i,ij',;„,„er,mM, 
Sky;  lhebeingtheninthe'z5thDeffree.ofZ^4,and(5  ;  abovedie  Horir  n.  .ja.  ^.4,-,. 
2ori.    (Suppofe  the  Center.)  At  s»b.  the  whole  Under-fide  of  the  Moon  was 
-  Ectipfid,  and  about  8'  after  9^y  it  .was  at  the  height,  or  mher  feemed  tode- 
creafe     At  9^-l  there  was  ftill  a  third  Part  of  the  Moon  Edipfed.     (Suppofe 
of^he^  Circumference.)     About  lo^.  it  decreafed  afjace,  and  at  io^t  there 
was  but  little  to  be  feen  :  At  lob.  45'.  it  was  certainly  Ended,  the  Moon 
being  then  about  iz**  High. 
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O0,iu(ft.n.') 
1^70.  ztCanf- 
z.Uk'y  by  M. 
Hevelius.n.66» 


LVI.  Initium  Occultationis  accidit  3^^.  5  8<  ly''''.  mane  drca'Montcm  G^n-  An  OccultatN, 
mamcUuntm^  Lttifa  Itiberaria^  qii^ntum  ex  folo  IngrcfliiiJiaui  cb&vact  iraHigere^'^  o^satum 
Kcnir,'  tranfiitiperM.i^iRww^  (Semrttm  feri  L^y,^  M^J^tnvmm'mayM.^^^^ 
HercuUsy  &  fuperiorcm  partem  iMWw  <k(p$^    Ego  cpiafttum  hiemini>  bis  tan- 167 1.  at  Dant- 
turn,  fi  hujQsAnnJ  Oblervationcm  excipias,  intra  41  Annos,  Satwrtmm  ^  i^-^^V^i  by  M. 
fX4'te6him  vidi ;  Amo  nimirum  kJjo.    Die  29  y^ftiw,  velp.  ^.  11.  com  in^^^^^^^^-"-  7^. 
i^(?  Aiw^  €irca  Infiikm  Hutrmmn  verlarer :  Boirfu^  Anno  i(S5i.  Die  ;/*  ^°^''* 
^i^-hic  Daitffci^.  7.  58'.  20''.  Vefp. 


momentum  infperatusqtridam  Cafus  infidicior  deprehcndere  prohibuir.     Cum 
enim  Jf^cr  ad  Limbum  Lunje  Orientilem  ad  }'  jam  accideret,  arquc  ad  6 


duntaxat  a  Linea  Conjundionis,  per  utrumque  Comu  dufta,  diftaiet,  eccc 

Y  y  2  fuper 
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fpe8ta  cr^MCnuit.  Tabitbs  Smlobfyki  Occuhadoneniy  eamqui  nuik^  aahs 
pRMttfrC)  nulfe  tmeh  obinin6  ^uerit>  fed  ardiffimus  fc^umdmH^  ii'diios 
ptopemwhim  B^icos>  Tnnficus  esEciteriti  IJbrk  fcil.  7  26^  o^\ 


An  OwAit.      tVin.  Ate  L0uk  to^  5c/-  cepi  ipfiys  Dfefflecrum  ^i""  f^r*  Akft 


n  86.  ^.  foj^.prQxjmo  11'  58"t  diyertens  deinde  fubie^  ad.  #*  ajrimdiiaem  (oftdrfam 
Ft^.  116.  Qudditinte,  29  clSgitoitim  Radio,  ad  Tiibi  latiis.afljjip)  nQttUKfata,  &  co«. 
tinuo  reverfu?^  StSlam  Oquippe  tmjc^  Zw^  Te^^)  •p»T  cdrhpft^.  !*_ 
x^tQ^''Luna  deiccaderat  Minuta  iq»  fimiilq^e  tantundem'  «SS^^i^  ^uata^  fubi. 
ifle  Z;»//»^»t»  h.  1 1.  10  '  ex  fequente  Phali  conjicio  ::  £c£niaoc  1 1^.  3<5.">  Aka 
-i^a  (T^  go  ^j/.  Scellacn  r^  i  Lnrnt  t^daaof  coA^xi^  Hju^,  cam  cquflcm  a 
€ornu  Proximo  Diftantiim'*<f^  3^'/#  ^lai^wi^.  Tcn^  &jprat- 

c^deatis  OccvJtatipneai,  cditis  fupputationibust  ooi»ffiiW5>'  J?'^  5  qu«  Tcn- 
pori  ^uHis  Pi^a&Qs  fiid^lata:,  dant  ui;J4u«  pfmcedeoti^  OfOq^miiQciis  Temptt^ 
•It  conftitui^  ,       — 

Hi. I K ij'iy. ^a #< c*.  1 1*^  ^7^^r ipCtlwuiK^Tu^) jkia intttta-itiAvm- 
mh  epis  dinijstiente  iz'  36  ^  ^  Comu  Lmut  -aiyw^ia  Idonoii  fid  Sttpcrioa 
ver^..  Erat^  Strife  tvanefcentCi  ^iww  Scmidiameter  apparem  r<^'  ii'«  <fir 
proptere^l  occultara  enit  87^  25.  Paifiheria  Lm^  i  Oi^fiJe^J^^ 
Mit  B:ecfinatk>  C'i  Liaica  per  Centrum  epsy  EfiUpks  dudfr  perptndkidari) 
1^  37'.  Sic  (hbii^flras  Scelte  fuic  4^  12.^  fu^LiittnirperCeUdiimXiaK 
Eclytkx  du6bm  Paralle]am>  &  £jwm<  Centrum  m:  Antecedentia  H-^  16^  18/V 
cum  miapri'Zi^rtiawtor  i"  1^2^*. 

Fnur  Immt Aiithoii  (>»£r0  »  2  f^  r^  24'';  X^ijfiMir peqMUa 4^  20"^  ^^"4 
quamobitm  Lmt4  Locus  Apparens  hoia  Appnenti  IktUdi  iih  3:7^4^ /*  ot*. 
trat  0  24®  45*  d  ',  &  LmimJo  vifi  4^  ^9^'^f^^  B^* 

Nocatu  pnetoca  digniffimum  quod  emm£t  omnes  feA  omokm  Aftren^^ 
mofum  Hypothefe>  Imm  PkM  perigi*  in  QiudnttiKb  Mi^^^  tribuiiK  DkK 
metrum^  &  proinde  Minoitm  ^  7irr4  Diftantiam  cpam  in  Snjgi^  att  €)|p^ 
jlHmhm  Perigms :  contrarium  tamen  Celitus.  fi^  &  e9«nM».  IiMM^^mim 
PiirM  PirigxM  tranfiens  juxu  PUindasy  Ncv.  6.  i6ji.  Majorem  habebat  Dia-^ 
metrum quam in  boc  Tranfitu^.  qutfido  in eodt0 ia^ \9G0.k S^  dtftititrgnK 
dus  70^  Lmui  Sfmidiameter  Horisontalis 


N(n;.6.  1^71.  BnltkiUU  71'  00'^  Sfmth  16'  jo'' 

17    15 


t:  5a 


t   43 


16  ip*. 
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Amplius  non  tame  miramur  Lmum  tarn  dm  numerorum  recufifle  vincub 
&  de  Tabulis  fupputtfa  apparentiarum  tenqxxa  ufque  ade6  expedadones  ncv 
flxas  fefelUlc^  ^  wGs  giniuhnMbn  H^yotlicfibus  ip&  fknaa^  con&u- 
€bs  fiiifle  liquet.. 

LIX*  jiffril  id.  iJK  n.)  (fh  50',  V.  A  Line  drawn  through  the' Horns  ofThc  Mwj*'* 
the  Moan  pttTed  dicough  the  Stttt*  thftt  is^K  fhePMat  of  (hee  MrrberHHcrn^^^^^^'^t^ 
of  7k«nw,  aad  theDiftancrof  tteSttrt«>^ehe"Mrtfer»  iSJrw  df  the  ^«wi,  ^Sw  J^g^^ 
was  by  a  Miriute  greater  than*  Ac  SeftiiiinmMr  of  thtf  iWH^i.  f .  4<^7? 

LX.  lamerfio  Stefts  Jb^^Miir  XMiMMvi^  5M^  ?r^  fofterim  Leoms  fmt  An  Occdtarica 
ih  19'  54//.  Immerfionis  ptoa  fiiit  iiaii^ Pin«  S'^ifctoir^  verfus  PhocHuUm?i^J^f^^^ 
m  Seknc^^apua  AccsoU.  Feb.  19 

Einerfio\ftrofuit  itH  itf^4<sr^.  Ifl  il^pBMii^-rctfhrtfiftalltia  i?^^^      6t(ft.nyi6j6. 

Per  punSli  Immrfioms  6c  Emerfimis,  diligttfter  nmtta,  dudU  rcdb  Linca^-^^''^' ^ 
Diaraetru»  Hli  perpendimiarcnr  iWadit  in  ratiotir<^  45 '^  ad  ar<J''  ^'\,         '  **JFj  ♦• 

Euit  autem  DiildeterZjim  ad  Meridnimttiraccederiei^  3^^5o^'. . 

H;  r2..a9'.  MirgaZMMr  Superior  Aiif  iff^odem  PitfaSek^cuA  Sfeella,  quse 
tunc  prsccdiebat  ZJ^iMnrininuto  hofario^  t^  56^^ 

H»  1 2v  40^  ifl  ^.  SteUa  pfttceitebat'Mfcghieffi  Ocddentidem  jLimr<  minutis 
horar.  z'  1 1^\  iMkt  Diameter  pertranfihar  i'  14*'. 

H;iz.  52'}5'^  St€»^!*cedebir eofriem Maigii^ 

Akitud^cMeridiana  IJnmi:  hiSansxtslMkt  ca^  eft  35)^  25  ^  2$^^. 
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Mr.  Benu  Hdrry  in  Bdt^m  Road  OhfervcA^that  the  Mtm  paft  to  the-^  Ballafore; 
iwaid  of  tkc  ft««Pji?fr,  and  that  the  Star  and  the  .^»i!iwiV  under-Limb^^'^"^^ 


Northward 

rere  in  eqi 

nrhich  give.  *. 

23®  50^  high,  ,    -^ 

A^om  wis  in  a  Line  vwith  QfeUa  and  .the  Jiftlfs  £yc 

}.  The  Corred:  Tfime  of  the  Jmmerfim  was  tfh  18'  z\'^^  and  the  iBwwv-if  Avignon; 

LXVIII.  Sept.  27.  ^.  ».  1^2.  hora  5.  wu  JJm^m  tum-tres  l-eliquw  PU-^Trarfttofth^ 
netas  nudo  quidem  con&eiii43ailo  i  fqd^/i^ww  eo  tonpofte^^dhtic  ad  7.  circiter  ^oon  ^^ 
Gnulusiwiovcba«u-,///Oa:afiimvti^  '^^^ 

Quantum  autcm  eic  IticlkuitimiCarnH^mlMm  quoad  Planetanim  dudum  Rmilus.  i^8i. 
colligere  licuit,  protinus  ^roipiaebani,  nuUas  iott  OcctdmltmS',  fed  tantum  ^^^^^^^/ 
Trofifitm ;  fie  ut  iMHdktak dlhs ^Hfmmts  Pkmm  inocdtttt.    In  qua  Qpi-^ ^'  f *T 
nione magis  magifque  edam fum  confinnanK :  -Guni  Dk fuWcquente,  28  fiU.^.'i'^y.  n.ifu 
Sept.  m.  oix  *jpww  ftcrit  ^  Lmm  Tpftus*  qu«  ?tdla  ratione.  utriufque  Latitu-  h  I  ^S- 
dinis  potkis  OccultariAbuiflfet.    IR^mrOnic^t  in  ipfa'CohjuiMaione,  fcil. 
4^  6\  Diflabat  i  Superiori>   Comu  Boream  verfiis  adhuc  51''  17".  ido'+B  •^  '5- 
quod  optinR)  Mkrometro  Tu1x)que  eg^egio,  acouatc  ob£brv2|tvai  eft;  adeo^^^'^^'^^^'^Z* 
ut  nulla  pr)rfus  fiierit  Occultatio  ReguUy  M  tantummo^o  J^iAM  itt^us.    Ita  ^j^fJ ,'  /JL] 
pariter  acccdit  die  25  Offo^.    "Nam  Jufittr  &  Smfttm,  noc  non  rf  Die  26. 
OSt^b.  fi.  Ik  mJnimrliiminr  Jl  .7irw<i  Ohtft^is  J«cl  dEnwrn  -fetis  longi  infra  Pl4^ 
mtas  inceflit. 

USSU  ak .  1 1,  ih  a.  i<^^  h*  9*  cum  |niiTmm  Lma  in  Ociilos  kicurre-  ^  OecukMion 
ret,  Reff$Uu  fitis  longi  Occafum  verfus  removebocnr ;  ita  ut  ipi&  Gonju^io*-(*^^"*  ^ 
<i|iiancam  radber  ccdfigrodahttm-)  Orfenre  ekcitcr  Lmm^  fin.  5^  vel  (Jh  coo-^^^  ,T^  n 
tigcrit:  UtcDmaBKemJagMiwiipmiito  ^Dant> 

&us£ieat«.iitiida(bo4H;:ausm^kpM9^  TMk/hyM. 

Hevclius. 
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LXX, 

efTwoWixt 
Stars  by  the 
Moon,  imdfi  * 
Trtmfit  Mbove  a 
Thirds  April  i. 
ft.n.  1685.*/ 
Dantzick;  by 
Af .  Hcvdms. 
ib. 


1.Temf.Su. 
b$d. 


h.  '    '' 
9  55  50 


4kHdn 


fo  08  30 


Jmti$m  Occultatiofiis  Stdlulx 
Majoris  A.  5*  Mag. 


xo  ip  3<$ 


10  52  50 


If  45  50 
XX  4<(  ;o 

"  47  50 


Conjundio  Lhh^  &  SteUulx 
C  diftabat  ^  I^mw  Cdnxu 
Infeiiori.     —     —    — 


ImH$m  Occukadoais  SteUulc 


F««f   Occultationis  Scellute 
A- 


Altimdo  Z^4    — — 
Aldtudo  eadcm   — ^ 
Dcnuo  —     —     — 


o   t 
o  04  00 


; I  44  00 

51  J5  ^ 
^    \%i  otf  00 


ScAk)  Luminis  &  Umbrae  hac  Die  per  Monies  Serrmm  &  OrfikMfjct 
Smm  Permttiatmy  inter  BjzMtutm  8c  Inf.  Of4m$mh  per  M.  Aiummih  Tmh 
rmrny  VrijqHe  Kontes  incidit. 

Prior  Stelluk  A,  in  Catalc^  Tjch^mco  oon  invenitur ;  fed  in  mco  N0m 
Vocatur  fub  Cornu  Tauri  Sequem  ^^m^ipu  Ver&tur  hoc  tempore  in  n  19^ 
H'  55'' .  &  in  Lat.  4^  45'  44'^. '  Auft.  Altera  vero  B,  quantum  ex  hoc 
obfervatione  colligerc  potui,  exiftit  in  ic  ip^  17'  00^^  &  in  Latit.  4*  47' 
'  o'^  Auftr.  At  tertia  C,  quae  forte  nudis  oculis  non  confpicitur,  degit  nK>do 
in  It  19^  9'  0'^.  &  in  Larit.  5^  i'  o"  Auftr.  Cxterum  Stella  A,  Dpum 
fubingrefia  eft  ad  montem  Andmny  tranfiit  per  Infulam  Ordmtoffh  per  M. 
Neftumtmy  Mafe  >^!(^i#ia^;  inter  tli.^Horminkim  &  M.  ulmammy  per  M. 
HctchUs  i  (ic  ut  inter  Paluiem  Mxetidem  &  Inf.  Maj<ntm  Ct/jm  rurfus  Emer- 
ferit :  unde  liquidum  eft  banc  Stellulam  A>  fere  Centrakm  cum  Zjkm  cde- 
brafle  Conjundionem. 

Altera  \  ^ro  Stella  B,  6a  Magt.  Lunam  ingnEf&  eft  ad  Tdtdtm  Aikravti- 
Mmy  Traniiit  per  Smum  Sjrtkw^,  ad  M.  jithosy  per  M.  Lutmimh  inter  Mon- 
tes  Sifjbm  &  Mucjfitunh  infra  Cemrum  Lmt^j  per  Superiorem  M.  MoJ^mth 
per  Fmttm  fm^icmth  atque  fie  infra  Infidmn  Majarm  QffH. 


LXXI. 

Digitized  by  VnOOQlC 


(  w ) 

LXXI.  M^i  2.  ft.  n.  itfSj.  iih  o'  o"'  vdp.^  Lmta  fupra  Stellulam  in ^Occuitaticn 
isadke  Caud«  G^w^i  twnfibat,  qux  modo  vcrfemr  Irf ®  27^  55^^  57".  &  in^f^^'^^'p 
Lat.  i""  i8if  42".  Auftr.  fie  ut  in  ip(a  Conjundionc  noq  nifi  ad  12'  ^  J^^f^Zove^£, 
Cgmu  Infav  abeffet.  ^  ,     .      .«.  «  ^?7  *'^-  "•  '^ 

12^  o'  ^''^  ctiam  4&I /«a:4,  fed  minutiflima,  tecb  eft,  qu«  in  Catalogo^f^^j. /?/Dant- 
alias  non  habetur.    Quantum  conjicerccUbatur,  .hawbat  inSi8^jo^&in  Hev^S^' 
Latit.  i^  54' Auffr- 

LXXII.  Ipfuin  Momentum  Tmmerjicms  accuratiflime  notavi,  id  quod  m-An  occukation 
cidit  II**  17  20^.  vdp.  fecujodum  Horolog.  Ambulat*    Linea  itinctariir  in-  of  R^us  by 
ceflit  per  Mart  Famj^iU$$m^  infia  Infulam  Carfathos^  Inf.  9/)rwsf,  infra  Sinum^^^"*'^ 
Extitmum  twith  &  Sinum  Inferiorem  Maris  Caffu.  i  ih  24'  ^zf  fecundum  i^SjT^if bant- 
HoioL  AnJbul*:  AWwdo  Luddac  JtTr^.Qbfervata  eft  44^  59-  o^';  ex  quaiick;^M, 
Imtlum  OccHUatioptis  xorrij^  poteft.    Sefifcio  Lumiius  &  Umhre  per  Z4c;ww^^^^^*-  ^'^• 
Nirrnm  ijf4;ar«w,  ad  InH  Orficanh  M.  Njcmiunh  per  Zi^riMii  StrjmmCHm^  ad 
InK  Jrti^,- per  M.  .fiw4i  &  M 

LXXIII^  I.  At9*»  2<' the  under  Limb  oftheiliiafwasiuft  Rifei,  ^^Occubatm 
foon  after '^^fK 
Minutes  ot  being  jB-Zj/^jt  M4rr^5 i.r^SiJ. 

jJi  jj^'asnearascoddbeguefled,  wasmeTmie  of  thepitfni//«ww^Sw^ii^Lond^^   ^ 
which  was  very  difficult  to  be  obferved  by  reafon  of  die  A^jeiity  of  the^^^^^^  ^ 
Mmfs  Limb,  which  UndiiLtted  and  Swridcd  very  much,  as  it  appeared  fiJ,"  ^sr, , 
through  the  vi^ms  near  tKc  Horizon :  The  Iffgnjs  happened  much  about        '  ' 
tbe  length  of  die  Spot^  caBcd  by  Hrvdimy  Pdm  MmrMis^  to  the  North  of 
the  fidd  Spot,  or  about  the  124/A  D^;ree  of  the  outer.Limb  of  his  S^lenor 
grsfhjs  neaity  in-the  fame  Latitude  with  the  Miwti  Cfenter. 

loh.  50'.  The  W^ftcrn  Edge  of  5fii5pd^  b^an  to  J^^ 

Limb  of  the  Aiiwf •    / 

rob  J  |<  lo".  The  whole  Dfek  i^Jf^er  was  entire,  ft)  that  he  was  dxmt : 
i  Mmute  and  a  third  in  coming  out  nom  behind  the  M0m^ 

The  Emerfim  was  exaftly  in  a  right  Line  with  the  JMMi  Onter  and  the 
Nordiem  jxut  o£PM$wMMis,  or  aboutdie  324//^  D^ree  of  the  Injitar  Limb  > 
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1. 

AtCreoamdif 
f  Mr.  Flam- 
i  If.  184^ 


jtrKurem- 
burg }  ^ 
i/.  Zimmer- 
man.».  183. 


idbiocr.  tf. 


fer(fa.OfiiL 


9n¥' 


10  tx  » 


?io  50  50 

w  $1  $tf 
la  5J  JO 


It's  Lioibas  tangdsat  Limbum  Lmm  Jjxciimh  Mh 

fmrids  Dittfliftittfii  i  termino  efm  B^reo. 
V  Tctus  voBtm  eau    Qpamm  per  v^^KXts*!^- 

Miids^  &  imduhuoBcm  LittM  vabte  uitbidomy  fi- 

cuk^cQftjiceitw. 
Di&renw  DedSietiomtDT  Ltmbi  £«^         Atifhi- 

Bi  &^  kki  Jffptffm^  Ttixx  ped.  S  dLJlH^omOro 

Javis  pordoifii  BhiifirMth  rt^mt  SoY^sUs  tisclbi 
Aimulis 

£jMi  Auftrini    ~— •  ■ 

«o  4.1  40  ^Rj^et.       *—       — —       — - 


10  44  00^ 
to  45.44 


35«5= 


■^   ,fci >>»■<!*■  I     111  tnilfc'i  »'it; 


.  ' 

• 

/* 

Z' 

IX 

4» 

> 

54 

11 

07 

XI 

)•  Ac  toll  ip^5^.  ^  /«  3^iSiiM»llNM  of 

dieUmbf  of  1^  aiid  the  )3.aiuLar  ioh.»3' 47'^  %  wisi^.£i(%$i^. 

At  xi*i^xi' Ji^'.  V  was.whotyC31f4i^frt)inthe£^%?.     .     ,     . 

The  Inmmfim  wasabout the  11711^9  die^JORiP^iiPiiiaf the ^^  Dcgpte<i£ 
thct-iltib,  in  the  Chart  o( Jtevduiu  ,  \ 

At  I  ih  3 1^  o6^r.  Hie  xlt^^SauUitt  of  V  Smmffd^  Thebtimei  wtBt 
.coAeded  ^rom  the  X^nlmimricms  of  £Bct  ^Staosj.and  m^Yihn^^  e  Pdq- 
dulum»  .      .         .  *    . 

4.  At  loli  to^'^o'^  V  :q>plycd  to  the  Liirf)  of  the  3>,  over-^igainft  the 
Loca  Palmiofi  Iff/itU  Cercimut. 

At  lo^  ii'  oo"«  he  appeared  about  haif  Ecl^d. 

At  lo**  21^  jo'^*  he  was  whoBy  HuL 

At  11^  is/4o''<.  V  b^an  to  B«i»yf . 

At  iih  21'  20^'.  he  was  qvatcPree  fixjia  the  Interpofition  of  the  >•  The 
point  of  the  Bmerfwn  was  fomewhat  to  the  North  ox  the  Psdm  Maatis.  No 
Spot  in  the  >  was  h  Jiear  die  appftiieiit  Ma^ude  of  tf  *s  Di^  at  the  If^nk 
.Bctkicus  Heveia. 

At  1 1*^  40'  00''.  the  Altitude  of  Prc(y$H  was  8^  ij\  whence  the  l^cndu- 
lum  Clock,  which  had  been  fet  by  Altitudes  of  the  G>  the  afternoon  pre- 
.ccedinjrinay  be  examined.  -     . 

5*  Etiam- 
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5,  Edan£  IwedqM  ^  ^t  Annos  nuSam  Ob&r?ationem  dlicujus  MQf>^  DantT^ick 
»chci  n^exencDy  non  nifi  tres  J^iw^r  Eclipfe  rite  deprehendere  &  annotare^^  m.  Hcveii- 
potuerim:  Utpote  primam  ./bpw  i6^6y  die  24  Decent,  vcfperi,  fed  tantuin-^^-  '^P*  '^^" 
jnodo  ejus  Fmcm  i  Secundam  j^mw  i6y^^  die  5  y«wi  ante  meridiem  dc  di^ 
<nio  ^mporeres  omnis  felicius  (\icctSit;  Tertiam  hoc  Awfo  cttrrente  i6%6t 
tlie  10  jlfriL  veiperi. 

later  alia  autem  notandum  occunit)  quod  hscce  OccultMtio  non  Lma  om^^ 
fiino  exiftente  Plata,  fed  ahera  die  circiter  poft  ipfum  Plenilumwn  veiperi  ac* 
^derit;  &  cpiidem  eodoa  Tempore  (quod  perminmi  £ine  accidic>  &  efl:  ca« 
IUS9  qualis  mud  fiicile  unquam  cominger)  eademque  facie  >  ut  ilia  Occnbatw 
.And  16/^6^  die  24  Decmfif^  ve(peri  vifa  eft>  quo  Tempore  £iK«4  jam  ad  bi-^ 
duum  panter  decreverat,  &  fine  dubio  eandem  UmiHonem  etiam  exhibuit* 
*^uam  in  hac  nofira  ultima  Ohfirvatme.  Nam  Se&io  Luminis  atque  Umbras 
|Jane  fiiit  e;Kiem»  &  per  eaidem  Macuhs  tranfiit  (quod  iatis  admiiaci  nequeo) 
4iiminim  oALactim  Hyferhemtm  A£tf0r$m  &  JUimnwh  tumzdA^mta  R^keosi 
per  Paludem  Mtotidenh  per  Lacmn  M^vnm  Mark  O^  8c  Skmm  ejus  Infr^ 
ritremj  ad  Momem  Nerofmn.     . 

£  contrsdo^  Jwis  OqchUmw  jimo  1679  ^  tnfi  hatttta^  plane  extitit  diver6> 
£qu]dem  ilia  oon  circa  Pkmbimmfh  kd  NovUmitm  accidit»  tertia  circiKr  die 
«me  OftjmfHioffcm  if(mu 


Mm. 

Temfm  ex 
j4k»  Qrr* 

h.    '    " 
5  10  10 

5  "  30 
7  1740 
J  25  50 

• 

Altitudo  Solis^ 
Akitudo  Solis^ 
Altitudo  iStfZfA 
Altitudo  Solis. 

Gr.    '    " 
IJ  47    0 
1}  28    0 
U  41     0 
II  4^    0 

H.    '     " 

5  "  43 
5  *5  55 
5  I5>  »i 
5  »5  43 

N 

8    7  10 
8  II  15 

8    15    ID 

Altitudo  ArElMrU 

J  Altitudo  ArElttrL 

Altitudo  ArS$iri. 

ap  55    0 
JO  J5>    0 

8  12  50 

8  17    4 
8  20  51 

9  24    0 
9  52  5P 

9  44  50 

Jt^ter  diftd)at  ab  Inf.  Cerchma 
nut« 

4 J.  circic.  mi- 

1 

10    21    30 
10   40    55 

Jew  diftantia  erat  tant^  quanta  diftaoda  M.  & 

fud  a  Pabtdc  A£trafftuk. 
Jcvts  diftantia  erat  fer^  aequalis  diftantis  inter  M. 
1     tj£tfuim  &  M.  Parphjritem. 

lo  51  50 
10  51     5 

Vol 

Am 

Jew 
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h. 

lO 


51  p 


10  5<S    51 


to 
10 


5<^  54 
57  55 


II     8  V 


ytrw  Limbus  i  >  limbo  diftabat  tanto  interlHtio, 
.  quanto  PaL  Marttotis  \  Liwho  Lhm. 
y.  Limbo  fuo  Tangere  incipid>at  Land  Liiribum, 

atque  (ic  Initiam  Occfili^tionis  accidit. 
Dimidius  J^pit^  OccuTtabatur. 
Totus  y^f'it€r  omnino  4  ^  TcSlus-* 


Occiiltatio  Comtis  J(nm  ukthn  ad  M.  jllabafhru 

num  accidit. 
Duo  tantummodo  Camitts  a  parte  Orientali  con- 

fpefti  funt. 


II 

II 

n 
II 


7    9 

7  54 


II   15  54' Altitudo  ivTif- 

II  i^  o'infula  Besiica  &  Rhodus  reperiebantur 
fiib  codem 'pcrpcndiculo ;-  id  quod 
ad  35  gr.  circ.  i  Linca  J  verticali 
removebatur* 

III   21   57  Altitude  Lyr^* 
1 1   24  57  Altitude  Lyr4:. 


5z» 

19' 0' 

J5   50  0 
54  H  0 

J I  58   15  Effffrjtonu  Initium  y^ii^ 
1 1  59    o  Dimidius  J^itcr  Emergebat^ 
li  J9  45  Totus  jT/ytrrrapparcbat. 

Diameter  Lwut  Mkromctw  cbfervafa  crat  ji''  o' 


1% 


II  i6    o 


II 
11 


3:2  15 
jiS  14 


49  M 
V^  .0 
5045 


II  54  10  Diftantia  Jirvis  J  confinio  Lucis  &  Umbrx 
crat  aequalis  diftantix  M.  t^tm  ^  M.  P<^-, 

1 1  57  20  Diftantia  Jcvu  a  Confinio  Lucis  &  Umbrae  ^n- 
gabatur  intervallo  inter  Infulam  Besbic.  &  M. 
^tnam.  Et  Comes  U  RermtiJJimHS  a  ypvc  tan- 
tum  aberat,  quantum  ipfe  Comes  a  di«o  Con- 
finio Lucis 


12 


5  4^ 


9  i« 


12     (J    p  Ahitudo  LTTif. 

J  2    9  18  Eadem  Akitudo  denuo. 

12  13  20  Altitudo /4wjif. 


40  ip  o 
40  45  o 
16  15  o 


Primo  liquidum  eft  ex  ipfa  Obfervatione,  qiicd  OrbitOy  feu  Linea  Tirt^ir 
Itineraria,  ytt  Momem  ./ilm^hrmumy  perM.  Chriffh  M.Coy^ri&tfx,  infra  M. 
Macrocermiiosy  &  per  Lacnm  Hj/ferbcreum  Inferiorem  inceflerit.  Secundo  qucd 
Infuk  BesbiCA  &  Infula  RhoJm  Tub  uno  eodemque  perpendiculO)  tempore  Or- 
cuttationisy  circitcr  ii**  30'  extiteritj  fie  ut  35  gradus  Lum  Limhi  culmi- 
navcrit.     Intravit  itaque  Jf^itcr  Limbum  Lhm  llluminatum  circa  61  gra- 
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dum^'  a  Lrnea  fciU  pcrpendicuhri  Nonagefimi  aojue  puii<fto  Zenith,  Oitum 
verfus;  Exivit  vero  circa  ji  graduin  i  dida  Linea  Perpendicukri  Nonage- 
fimi  occafiun  verfus,  ad  Limbum  Lun€  obfcuratum.  Proinde  linea  J^is 
itineraria  fuit  fubtenfa  104.  fere  graduum,  attenta  videlicet  parte  Ij^uc 
Borealk 

Prxterea  etiam  maxima  notatu<l^Qum,  quod  ex  hac  obfervatione  Diame^ 
trum  ytrois  exquiCte  elicere  potiierim  ;  nimirum  5 1^^  42^^^ ;  &  tantae  mag^ 
nitudinis  extitit  etiam  Diameter  Jovis  ^q^^  arc.  quoties  illam  per  MacuUs 
Lufut  dimenfus  fum.  Quod  autem  ./imw  i6yp.  die  5  yu».  cum  fimilem 
j^is  Edipfim  Dbfervarem>  lon^i  ea  extitit  minor,  nimirum  tantum  30^^  5^^^- 
id  ex  eo  evenifle  puto,  quod  obfervatio  ilia,  tempore  Diumo,  Splendentc 
Sole  fiierit  obfervata  ;  quo  Radii  Stellarum  &  Pknetarum  adventitii  magis  a 
Luce  iSWixabfteiguntur,  quam  Tempore  Nodumo,  node  obfcura.  Quod  fi 
autem  quaeras,  quamnam  Diametrum  apparentem  veriorem  exiftimem  ?  Scias 
illam,  quam  -^Jw  i6y^.  5  Jun.  de  die.  Sole  fplendente  obfervavi.  Non 
cquidem  ex  eo  quod  non  aeqiie  diligenter  banc  quam  illam  dcterminaverim ; 
fed  quod  tempore  Nodumo  Radii  Adventitii  magis  obftent,  ficuti  diximus, 
quam  tempore  Diumo. 

5.  At  ^'^  J  i^  <J'^  Jf^erw^  in  a  Perpendicular  falling  on  the  Limb  of.^Pirn;  Sy 
the  Moon  over-againft  the  Nerthem-part  of  the  Spot  Grmuddh  (^Mantotis)  ^-r.  CaHlni. 
jiear  to  EiccioU  iStag.  Mms)  and  diftant  from  the  Limb  about  4  times  as''-  '^^^^•  '"^ 
much  as  the  faid  Spot. 

p^  Ao'  z  V\  Jf^^  touched  the  Circimiference  of  the  Mom,  which  un- 
dulated by  reafbn  of  the  Vapours  near  the  Horiz/fn. 

^^  41^  20''''*  He  quite  diiappeared  in  the  Inequalities  of  the  Mo<mh  Limb, 
the  Totd  hmmrfum  might  be  (ome  Seconds  later.  So  the  Centrd  ImmerfSm 
^as  at  5>**  40''  5  \^\  J^^  entered  over-againfl  that  Part  of  Grmuddi  next 
Rkcioli. 

10^  50^  2^.  The  OfOmmfi  SMelIke  which  preceeded  Jnfker  appeared 
over  againft  the  Middle  of  the  Caffian  Sfot  {Pd.  Mectis)  through  which  the 
SeSHoH  of  Light  itnd  Darkffefs  pafled,  and  made  nearly  an  Equikteral  Triaii- 
gie,  with  the  Extremities  of  tnat  Spot. 

10**  40''  24^''.  The  firft  Limb  of  Jufiter  began  to  come  out  of  the  Dark 
fide  of  tne  Moonj  over-againft  the  North-part  of  the  Caff  urn  Spot,  about  Geo- 
meJes^  (jdMomes  Rifheos.) 

10^  40^  55^^.  The  Center  of  Jufkcr  did  Emtrge.  It  was  difficult  to  di- 
fKnguilh  the  Moment  when  Jufiter" i  Disk  was  fiiUy  dear,  but  at  10*^41'' 
3  6^\  the  Eclipfe  was  certainly  paft. 

At  the  Emerfion  of  the  Center,  the  Altitude  of  Jtifiter  was  11*51''. 

At  lo*'  42'  49''''.  The  Second  Satellite  being  the  neareft  of  the  three  that 
tbllowed  the  Planet,  Emerged. 

At  ID*'  45 '^  I ''^  The  Imermofl  Satellite j  being  near  its  greatefl  Elongation^ 
Etnrrged. 

At  10''  50^40''',  The  Third,  or  Tenextimm  Satelles,  htinfi  like^'if?  nc^r 
its  greateft  Elongation,  b^a  to  appear  over-againfl  the  Northern-Edge  of 
^cO/^Spot.  ^^^^      .  Digiti^^  by  Google 


(  3«+  ) 

At  I th  45^  TteT>iaB8Ctcr  of ttie  M^^vf^  5V  ^y\  and accDcdkgtt* 
the  Calculm  of  M.  C^Jmiy  her  V^arMax  was  6\  Min. 
Jt  Aringnon}      7.  The  Central  Intnmjm^^^^^i\z'  i^''.  andthe  Central  J&nnjftsf  ar 
fi  ^"^j..^^^'  ^^'^  45'  *^'*  oveMgainft  the  Southern-part  dflhc  Cafflm  Spot. 

^jj  OccHltati»n  LXXrVr  I.  The  Immerfim  was  fccnttt Tir»rfc^^  (which  Place  is  Aoat  p- 
<  J?P«^  ^-^  Miles  from  Z<w»^»,  ^nd  nearly  ^f  6f  Time  to  iSe  Weftwaitk  ihertof)  i^ 
!?r  i8?%86.Mr.  M  /fi^j:  who  betweto  a  Gap  of  thc  Ck)uds oWov^d the  OwT^ff  of 
».  lii.p.S;.   the  il/art*'s  Limb  and  Jkftetf^^  'at  jN  j'^.. 

The  Oouds  clofing  again  pemutted  tiim  to  ohferve  no  more :  however 
from  this  we  may  conclude  the  Cemrdlmmerfm  nt  LmUfh  to  have  been  3% 
4^.  numc. 

The  Emerfin  was  obferml  at  Undon^  by  Mr.  J&Akt..  IKiflSf^,  to  fall  out  at 
3^  4P'.  for  at  ji^  50^  J^^  was  allout^  and  the  Limbs. ib  Utde  fqMurated» 
that  he  judged^  that  a  Minute  i>efore>  the  Omer  cfytffit^iiad  been  upon 
the  iWiwf's  Edge :  The  P<rint  of  the  l^metfim  was  o^-^gaiiif):  the  Southern- 
part  of  the  Spoty  caS^d  by  HetfcUm  InfiiU  AUct^  or  at  the  3421/  Divifian 
of  the  Inner  LiiQb  of  his  M^if  of  the  Mwi. 
jk  Avignon;       x.  The  Immafion  of  the  Q«f «f  happen^!  at  i^ ^/  25^.  on  Ae  Eaft-fidc 
^'rt^      ^  of  the  Spot  Xempbofies.    The  EnHtfim  was  at  4"*  zS^  .24".  between  Smcd 
**    ^'P*  '^^'and  Berifmy  according  to  Rkciolh  or  4d  Momcs  JS^m^  Hevebh  a^littk  to 
the  Noithward  of  tl^  PiJm  Mtotis. 
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2.  'A£ffth  1%.  At  Ni^  I  obfervcd  here  the  Occubmim  <X SM$$mhy  the^^Iwfandj  hy 
Moen,  which  happened  at  12  ^  15^  55^^  it  paflcd  diredly  under  the  Midft  J^b^^- 
LXXVI.  i..Off.  15.  Kftfj.  9t  fixof  the  Cloclr,  witha  veiy  good Tele--^^^"^^ 
icopenear  ;8^Footbng»  and  a  double  Eyc-g^lafs,  -S^wwf  appeared  to  me  fome-^J'^^l^^ 
-wtet  otherwife  than  I  escpeftedr  thinking  it  would  have,  been  Decreafingrwijr  Exeter j 
but  I  found  it  as  fuD  as  ever,  and  a  litde  Mow  above  and  below-  fyMr.WiXL. 

2.  Jtm.  29.  i6i$6.  between  1 1  and^2  at  Night,  I  obferved  the  Body  of™  ^'  ^* 
S0$tm  through  a  60  Foot  Telefcope,  and  found  it  exadly  of  the  Shape  Re-^'  p^** ,  j^; 
pftfaMxd  in  die  F%ure.     The  Ring  appeared  of  a  fomewhat  brighter  Light -^.  1666,  at' 
than  the  Body ;  and  the  black  Lines  aa,  ooffing  the  Riftg^  and  b  bj  cvo(*^^^'>h 
fiig  the  Body  (whether  Shadows  or  not  I  dilute  not),  were  plainly  vifible  ;^  jZ/p    * 


H^ 


33- 


whence  I  could  manifeftiy  fee^  that  the  Southmnoft-part  of  the  Rmgj  was  on>> 
this  fide  of  the  Body,  and  the  Northern-part,  behind  or  covered  by  the 
Body. 

5.  u^.  17.  166%.  ^t  ii4.>»thefeP^jfii«.Ob(ervers,  imploying  a  Telefcope ^":  '<^^S.  nt 
of  2 1  Footi  few  the  GUbt  ofSatumin  the  Middle manifeftly  appearing  above^^J^^^f^ 
and  bdow,  beyound  the  Ovale  of  his  A^s ;  which  was  haroly  difcemiblc  Pic^rt.  n,  4/, 
the  lift  Year.    They  meafiired  divers  ways  the  Inclinatim  of  the  greater  Dia-  p.  900,. 
-meter  of  the  Oval  to  the  t^EquMar,  and  found  it  of  about  jr  D^rees.    By 
this  Obfervation  and  other  Hke  ones  of  this  and  the  preceeding  Year,  Mr- 
Ht^ens  finds,  that,  inftead  of  z  j*'  jo^  the  Angle  of  the  planes  of  the  Ring^ 
and  of  the  Ectiftkk^  muft  be  of  5 1%  or  thereabouts. 

A.  :d1$ig.i6.fl.n4,  1^70.  Tdefcopiumillud  50  Pedes  longum,  quod  nonita^^^   ^^^^ 
priaem  mihi  tranfinififtis,  Faciem  Satttrm  utut  Lnm  fiierit  pr^fens  nitidiffi-x^^-^jj*^.*  ^ 
ni&  ac  dariilimb  detegebat.    QpaH  autem  mihi  apparuit,  aajeda  Delineatio-M.  Hcveliu*;. 
<x)mmonftrabit  J  alia  plant  Rci^  quam  O.  fjHgmio^  tumvobis  -4f.  itftftf./^.^^^fp  1989% 

UIGIl|i|Bw|l 


rGtafartJicnJtbHS  iS6%,  videbatur.    SxcfxAsm^jimmlHSj  q^  Satsirnim  axom^ 

dat,  multo  nunc  arftior,  comprcffiorque  animadverfus  quam  illo  tompore, 

quafi  obliquiorij  refpe£hi  Terra,  nunc  via  incedit. 
jifVy\\%\  by        5.  This  Summer  Mr.  Hugtm  obferved  Satum  with  his  Telefcopc  of  ix 
Afr.  Hugciis.    pcet,  and  few  his  Figure  to  be  very  conformable  tojyhat  it  (hould be tccord- 
ib,  p.  1093.    .      ^^^j^  Hjfothejis ;  viz.  the  j^nja  or  Arms  to  be  very  narrow,  in  fo  much 

that  their  opening  sheared  not  but  very  obfcurely. 
^t  London;       ^.  Seft.  i6.  Dr*  /ft^ obfcnred  tile  Phafe  ot  Saturn  as  here  reprcfcntcd. 

Si  Dr.  Hook,  pig^   155. 

a'     6      4/      7*  ^^^^  according  to  the  Thpothejts  of  Mr.  Hngem  was  to  Imve  retaken  his 

P^s' /^^  Mr.  je<?i<«^/5^>i^^intheMontte6r3'^and-iAi^i^i^7i.  But  this  Appearance  hath 

OiTii'ii.  n,  78. -been  perceived  ever  fince  the  End  o£Maiy  at  a  Time  when  he  was  diflant  e- 

f »  50H-        -nougn  from  the  Sun  and  the  Horumh  to  be  well  Obferved.  He  hath  remained 

in  this  Figure  unto  the  i  \th  of  ^ugufi^  and  Mr.  Caffim  did  then  obfervc  him 

thus ;  but  thr  e  Days  after  he  few  liun  with  Armsy  though  very  Narrow  ones. 

B^Afr.Hugcns.     ,8.  Our  Philofophers  here,  know  very  well  that  as  foon  as  Mr.  O^jim  had 

id.  p,  3oif ,     -jqIj  jj^g  ^^^  ^\y^  >4bw  of  Satwm  were  returned  in  jingttfij  I  feid  that  aflfurpd- 

'^*      ly  they  would  difeppear  before  the  End  of  this  Year.    I  ftill  obferved  them, 

Nov.  6,  ft.  n.  in  tne  Evening,  but  they  were  fo  faint  and  obfcure^  that  it 

Viss  hard  to.difcem  them ;  So  that  within  a  few  Days  they  will  appear  no  more 

at  all.    This  cortfirms  altogether  my  Hjfothtfis  of  the  >Ri»f,  wnich  now  dif- 

appears  ki  Prqx)rtion  that  the  Rays  of  the^iSWiir  do  obliquely  illuminate  the  flat 

•StuAce-of  it,  Obverted  to  our  Sight. 

j<fDintiicki      ^.  Quali  Facie  nuper,  T>kfi.Sept.  ii.fiyth  apparucrit,  quin  ceaiflimiA 

Sy  Afr.  HcvcK- jiiig^iiflinis  delineavi  atque  hie  tranfmifi.     An  vera  Moife  J$$n.  JtiL  & 

^^ii^ill}^^^*  eum  plane  ^a^/wi^iw»  xronfpexeritis,  ut  volunt  Parifienfisy  vixmini  ima- 

ginari  poflum.     Etenim  utut  BrachiaS^Hmi  ad  latent  apparuerint  ardiflima, 

etiam  Tubo  60  vd  70  Pedum  j  haud  tamen  credo>  ea  omnino  evanuifle,  *ita 

•utTie  Vcftigium  aliquod  fiierit  reliquum.    Fortafle  Partficnfes  Telefcopiis  bit- 

rwk    jLu  v*^*^  ^  ^P^  Crepufculo,  Luna  praefente,  Satstrimm  contemphti  font* 

jWr^FSnftad      '®*  ^'  ^^*  ^^^  ^  ^^^  ^^^  I  thought  I  few  fomethingvOn  each  fide 

^-  P-  3C1J4..     of  Saturn^  amidft  the  Colours  of  my  Ghfs,  and  the  Spurious  Rays  of  his 

Body.     Dircding  my  longer  Tube  (of  14  Feet)  to  him,  I  could  fee  his 

jinft  fomewhat  more  diftindly,  but  very  flender,  and  to  one,  that  thought 

jiot  of  tlicm,  fcarce  difcemible. 

N(yv.  50.  I  obferved  him  with  my  i4FootTelefcope,  the  Aperture  being 
14  Inch,  and  its  Eye-Glafs  drawing  two  Inches.     He  appesH^  perfeftly 
Rounds  free  from  Rays  and  Colours,  and  no  Atft  to  be  feen.    Mr.  Tmmkj 
•A  Paris  by    in  his  laft  {Nov.  zo.)  tells  me,  that  he  looked  at  him  one  Night,  and  could 
Mr.  CaiTmi     -hardly  diftinguifli  his  Line  of  the  AnCuUy  but  plainly  few  a  dark  Line  thio* 
An'VJ;-/'';^^  near  his  upper  Part.  ,  ,       ,      ,.  , 

London  \  by  II.  Bec.  i6.  we  found  that  Sat$trn  had  retaken  his  Rottna  Figme\ 
Mr.  Flamftccd;  12.  yjpt.  ly.  m.  i^j^.  Sotfirnum 'Pam]is  audum  -^^fir  vidimus. 
^/ iLfzickV      '-J*  ^"  ^*^»  ^^^  ^^2^""^  ofSatffrn  appeared,  as  Fig.  13 7. 

iy  Mr.  Hcfdi- 

•us.  n.  117.  .  14  Ex 
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XifM  Ex  Schematc  Satttnn  a  CT.  Htvelb-^att  AnniHB  obfen-aro  vufco,  enm  An.  i6y6.  mt 
Tckfcopiis,  noftris  longi  inferioribus,  uti.     Tunc  enim  Temporis  (ut  &  Paris;  by'u. 
saac  (^^>  ^77^*y  cemebatur  nobis  in  Saturm  Globo  Zona  fubcbfcura,  pau-  ^^*^"^-  »•  "*"• 
lo  Auftralior  Centre,  inftar.Zonarum  Jovudittm.    Dcinde  Latitude  yhrmdi^^ ^^\ 
dividebatur  bifiriam,  Linea  obfcuri  apparenter  EJJiptica,  revera  Girculari  quad    fI^<  138. 
in  duos  yiwftilos  Concentrkos,.  quonim  Interior  Exteriori  Lucidior  erat- 
Hanc  Phafim  ftatim  poft  tmerfionem  Satunti  i  Solaribus  Radiis  per  totum 
Annum  ufaue  ad  ejus  Immerfionem  confpexi.,*  prirao  quidem,  Telefcopio  Pe^ 
dum  35;  adnde  minori)  Pedum  20* 

LXXVII.  I.  Vidi  Satwrmtmjing.  i6.  ft.  n.  1(^70.  alta  jiqmU  24"  zz^'^f'/^'f^^^''''^ 
o''.  inDiftantiaabExtremaAlieP^^-j^55>8/o'^.&abOr^ejus  t^"  W  i6^7%^k^ 
40'^.  in  4**  ir".  P'tfitHm^  in  i**  55^  Latit.  Auftr^in  ipfinempe  Oppofiti-^ick;  by  Mr, 
one  SoUs  exiftentem.  Hcvdius.w.dj. 

2..i>c  29.  ft.  n.  16  J  J.  8*^  jrS'.  Vidimus  in  eodem  Azimutho  inque  No-^'n*j^|^'  ^^ 
nageiimo  E^lipticx  Gradu  ab  Horizontc  Saturntim  &  Boreum  Ocubm  O,  qui  ^?nsjly  A<:r. 
imnLSatnTfrnm  erat,  unde  Planetam  &  Fixam  eandcm  in  Zodiaco  Longitudi*  Buil-aldus.  n! 
nem  obtinere  deprehendimus,  vlz^  juxtzTychonem  ny  58'  5 j^^  '39.  p.  973- 

LXXVIII.  I.  About  the  End  of  Offo^rr  16 ji.  we  difcovered,  by  a  Tc^  Tie osan/nofi 
lefcope  of  17  Feet,   1 1  finall  Stars  near  Satwrn^  one  of  which  by  its  particular  Satellite  </5a. 
Motioafhew'd  it  felf  to  be  a  true  Planet :  which  we  found  by  comparing  it  VJ^  difc<nertd^ 
not  only  to  Satmn  and  his  ordinary  Satelkt,  difcovered  1(^5  5.  by  iW.  Hugcnsy  n^^?p^s^^^S 
but  alfo  to  the  Fix'd  Stars.    The  Motion  of  itr  was  very  maniteft  in  mpcGt 
of  the  Fix'd  Stars,  but  lefi  fenfible  in  refpeft  of  Satonrj  yet  it  appear'd  tfiat 
from  OBober  2  5.  unto  November  i.  his  Diftance  fix>m  Satunt  inirrcafed  Weft- 
wardy  and  from  that  tilne  unto  November  6^  it  diminiftied  :    So  that  his 
greateft  Diffreftion  from  Smuvh  happened  in  the  Beginning  o£  November. 

Dec.  16.  We-foundtliat  ontneEaftof  *S<irii^r»,  there  .was  a  finaU  Star,  far 
diftant  in  a  ftreight  Line  to  Saturtty  aiid  to  his  ordinary  SatelUtey  which  was 
Oriental  alfo  but  litde  diftant  from  SatHrpu  And  Dec.  z^h.  we  faw  this  Sa^ 
tellite  in  the  Weft,  and  a  Star,  Oriental  likewifc>  lefi  diftant  from  Saturn,  than 
that  we  had  (een  the  i6th. 

Dec.  13.  and  17.  16'jz.  We  perceived,  with  an  Excellent  Tekfcope,  (of 
3  5  Foot  made  by  Camfam)  an  Occidental  Star,  remote  fi*om  Satttrny  which 
in  both  thofe  Obfervations  had  a  Southern  Latitude  in  refpeft  of  the  Line  of 
his  WiMS ;  but  in  the  firft  it  was  further  diftant  from  Satwrn  tlian  in  the  Se- 
cond :  to  that,  if  this  was  the  fame  Star,  as  I  fuppos'd  it  to  be,  it  mov'd  to- 
wards Saturn  on  the  Eaft,  and  confequently  (fuppoCng  it  to  be  his  Satellite) 
it  was  in  the  Superior  part  of  his  Circle. 

Feb.  tfv  i<f73«  We  oegan  to  fee  him  again,  and  we  obferved  him  almoft  all 
the  Days  following  till  the  zoth.  This  New  Planet  did  more  and  more  remove 
from  Satum  till  the  i^th  of  Feb.  when  we  meafured  the  Difference  between 
his  Paflagc  and  that  of  the  Center  of  Sattern  to  be  50'^  of  an  Hour,  whidi 
gave  at  leaft  10  Diameters  of  Satttmy  and  on  the  zoth  the  Diftai^  was  judg- 
ed by  Eftimate  to  be  yet  greater* 
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1».  p.  r^79»     ^Tf&sttiff(SRcth  *Sflg  w*ie  to  ttiaf  df^eOi^dimn^  SateOkir  enolM  ut 

y^^^'  at  firft  to  judge  the  Time  of  this  Revolution  to  be  Qiiimupk^  ^ty^ng  to  the 

SMelUtes  that  Proportiont  which  Kepler  hath  noted  in  the  Frkieifd  PUmt$^ 

between  the  Periodic^  TlJwf /  and  their  D'tfidnceu    We  were  afterwards  coiji- 

:£inned  in  this  Opinion;  For  by  the  Apparent  Swiftnefi  of  his  Motion  it  was 

eafie  to  fee  that  mis  Pimm  had  been  in  Conjundion  with  SaiHtm  FA.  }•  i<$7$^ 

and  by  his  Motion  on  the  Weft  it  appears  that  he  was  in  the  .Inferior  part  o£ 

his  Circle :  And  becauie  during  this  time  of  i7  Davs  he  removed  moic  and 

rtcucxt  firom  Smurth  *tis  certain  that  he  remained  in  the  6me  Qpadram  of  the 

Inferior  Occidental  Circle  above  17  Days,  and  that  his  whole  Revolmim  is 

vnore  than  6%  Days.    He  was  thek  kft  Days  at  a  Difhnce  ahnofl  ecpial  to 

that  which  he  had  sixHit  die  end  of  Oflfd^.  i6jii  (bthatin48odaysQrtheRS 

^bom  he  made  a  certain  Number  of  Intire  iSriwbrJm^  which  can  be  no  onoit 

than  7  ;  Hnce  each  of  them  is  without  Queftionof  moietfaan  6%  days.    If 

Arou  mould  count  7  of  than,  each  would  be  ^8 '  Days;  if joa  count  6^  e^ 

wdukl  be  80  Days;  and  if  you  count  but  5,  each  would  be  jk?  Days.    Bttt 

thb  hft  Suppofition  can  by  no  means  be  made  to  agree  with  the  two  Ofafer- 

vations  of  £Vc.  1^7x9  and  the  firft  doth  not  i^ieefo  well  with  them  as  the 

Sea)nd. 

;«.ij3.7.83i.  Mr*  Cj^*  has  fince  fbfind  that  this  Omt^ #m|^  5^  isdiilantfiomtfae 
Center  of  Sattem  loL  Diameters  of  .his  Xhfgy  that  the  Period  of  his  Revth- 
tion  in  80  Days  is  fo  juft^  that  he  doth  not  Anticipate^  Revohitions9  which 
are  made  in  two  Years,  but  by  one  whdeDay ;  and  that  in  the  ConytiBfti- 
ons  with  SMunty  his  Latitude  encreafe  according  as  die  Xifi^  cfSmtrm  en* 
lai^ethit  felf;  thoi^htheLineof  his  Motion  is  not  ParaHd  to  the  Circum* 
fercnce  of  the  Jf wj. 

Mr.  Gj^hathaUbdifcovered^  after man^  Revohttions,  that  this «SMArr 
liath  a  Period  of  j^fatem  Atrnntntatkn  and  ZMmmmm*,  by  which  Paiod  he 
l)ec6mes  vifibte  in  his  mateft  Occidental  Digreffion,  and  Invifilde  in  his 
^reateft  Oriental  Digreflion ;  he  b^ns  to  Ajfewr  two  or  diree  Dm  befixt 
£is  Con)un&ion  in  the  Inferior  part,  and  to  I^^Sffevr  two  or  three  D^ 
liis  Conjunftion  in  the  Superior  part :  So  that  ^  remains  Invi£3:de  in  eveiy 
devolution  of  80  Days  for  a  whole  Month  together. 

This  Viciffitude  difh^fes  makes  it  feem  probable,  that  one  port  of  his  Suiv 
^e  is  not  lb  o^le  of  Refleding  to  us  the  Light  of  the  Sun,  whkh  mt- 
keth  k  vifihte,  as  the  otheH-  part  is.  Whence  we  may  conj^duit^  t^  the 
Ck)bc  of  the  Satdikt  hath  firnie  Diverfity  of  Parts  Ana)ogoi»  tt>  that  of  the 
Tlarth,  the  one  part  <Jf  whofe  Surface  is  covered  by  dvs  Sea,  which  is  not  fe 
Ik  to  Refled  fnrni  all  paits  the  Light  of  the  Sun,  as  die  Condocfit  which 
maketh  up  the  other  part:  So  t&t  this  fUtm  by  a  Converfion  about  his 
jbdsy  or  by  an  Expofition  of  the  feme  Hemi^here  to  SkNwrw  (miKh  after 
themannerof  theHeuMfphereof  theJibdwtotheJEii^  ibmedmes  nuns  to 
us  the  pm  Analogous  to  the  Continent,  ibmetimes  that  |)ant  which  ao^iras 
fto  the  Sea. 

LXXDC. 

Digitized  byC^OOy  It^ 


(  369  ) 

•  1-XXlX.  Tkc.  25*  i6ji.  We  lound  a  finall  Star  Wcftwaitl  of  SatMrH,  be-  The  T^irJFi.i. 
tween  him  and  his  Ordhucrj  SatMtey  which  was  on  the  Weft  alfo,  almoft  at  ^^^^^^  ofSx^y^Kn 
a  (loubk  Diftance,  Dec.  jo-  We  fiw  a  Kttle  Star,  on  the  Eaft  of  him  andj^pj^'^j  ^ 
his  Ordmarf  SatelUtey  which  had  pafled  alfo  to  the  Eaft  of  hinu  92.  p^pSi. 

y4«.  10.  i<57j.  This  little  Star  appeared  to  have  returned  almoft  to  the 
fame  Pofition  in  relpeft  of  Satum  and  liis  OrSuuy  Satellite,  where  it  had 
been  Dec.  2j.  Jan.  15.  the  Ordinary  Satellite  was  Oriental,  and  the  A^/^ 
one  Ocddent^d,  as  it  had  been  in  the  precedent,  but  a  little  nearer  to  SatHm. 
We  had  that  Evening  time  enough  attentively  to  Obferve  this  Planet  for 
a  -whole  Hour  t<^cther,  durinc  which  we  perceived,  it  approached  to  Saturn 
on  the  Weft,  and  confequendy  was  in  the  Superiour  part  of  his  Circle  : 
Which  did  fully  confirm  us  in  the  Suppofition  we  were  inclined  to,  that 
it  was  an  Interior  Satellite. 

Comparing  the  Obfervations  tc^ether,  we  began  to  find  the  Rule  of  tPe 
Motion  of  mt  new  Interimr  SateSite.  For  the  two  laft  ftiewed  us,  tkat  in 
J  Days  he  had  made  more  than  a  whole  Revolution*  The  firft  Obferva- 
tion  ccMSpared  with  the  jd  made  us  judge,  that  in  18  Days  he  had  made  a 
Nun^Dcr  of  Revolutions  almoft  whole  ones,  which  certainly  were  4 ;  each 
of  them  was  of  41  Days  :  So  that  between  the  loth  and  i  ^th  it  might  be, 
that  there  had  beeh  one  Revolution  of  a  I.  Days,  or  two  Revolutions  of  2-^. 
Days  each.  But  the  Combination  of  tne  firft  with  the  2d,  made  us  feclude 
the  Period  of  2i  Days.  We  therefore  Judged  by  thefe  Obfervations ;  that 
this  hft  Ploftet  hnifties  his  Revolution  about  Satwrn  in  4!.  Days;  tliat  the 
Semidiameter  of  his  Circle  is  1.5.  of  the  Diameter  of  Satsern's  Ring ;  and 
that  he  was  towards  his  greateft  Occidental  Digreffion  the  2  5d  o(  Decembery 
and  yon.  i.  about  7  a  Clock  in  the  Evening.  We  have  fince  found,  that 
his  greateft  Digreflion  frwn  the  Center  of  Satttm  is  only  ly  of  his  Ring^n.  153.  p.  833, 
and  the  Period  of  his  Revolution  is  4  Days  11^  and  27'.  His  Latitude  Aug-  ^ 

ments  aUb  according  as  the  Ring  enlargeth,  and  at  the  prefent  that  the  large- 
nefs  of  the  Ring  is  greater  than  the  Diameter  of  the  Globe  of  Saturn,  he  is 
to  pafs  in  the  Conjunftions  without  touching  either  Saturn  or  his  Ring.  Yet 
notwithftanding  we  have  not  yet  been  able  to  diflinguifti  him  in  the  Con- 
junftions  either  in  the  upper  or  lower  part  of  his  Circle ;  but  only  in  his.. 
Gaac^  as  well  Oriental,  as  Occidental  Digreffions. 

LXXX.  Thefe  two  Satellites  were  firft  of  aU  feen  in  Afar.  j4n.  i6Z^.Tm  ipterrcr 
by  two  excellent  Objed  GlalTes  of  100  and  135  Feet,  and  afterwards  by  ^'^^''^^-l^^/  ^'-r 
twoc^ers  of  95  and  70  Feet,  all  made  by  S.  Campaniy  after  the  Difcoveiy^'^'^^^Tni/ 
of  the  jd  and  ■5th  Satellites^  whicli  had  been  made  by  others  of  his  GhSksn,  181.  p.  79. 
of  47  and  54  Feet.    We  have  fince  feen  all  thefe  Satellites  with  that  of  34 
Feet,  and  continued  to  obferve  them  with  Glafles  of  M.  Borelli  of  40  and 
70  Feet,  and  by  thofe  which  M.^^omjuel  hath  lately  made,  of  80,  155, 
and  220  Feet.    It  was  eafy  for  us  to  fee  thefe  two  Satellites  by  thefe  dif^ 
ferent  Sorts  of  Glafles,  after  having  found  the  Ruks  of  their  Motion,  where- 
by we  might  with  more  particular  Attention  look  aipon  the  places  where 
they  ought  to  be. 
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The  Fnjf  Satellite  was  obferved  4<*  Dilhnt  from  its  Ferigee,  moving 
toward  the  Weft,  Mar.  ii.  i6%6.  ft.  ».  at  lo^  40'.  at  Night,  and  re* 
turned  to  the  fame  Poficion  on  the  14^6  ofjifrll  at  the  fame  Hour. 

The  Second  was  3<r  Diftant  from  the  Pengee  to  the  Weft,  the  ^oth  of 
•  J  far.  16S6.  ft.  ».  at  8  a  Clock  in  the  Evenings-  ^^^>^ 

The  F/rft  or  Imermcft  Satellite^  is  never  dif&it  from  Satunis  Rmg  above 
-:  of  the  apparent  length  of  tlie  fame  Rht^ ;  It  makes  one  Revobuiaf^  in  i^^ 
2f^  19'  and  the  Circle  of  its  Orb  is  nearly  in  tke  fame  Plain  with  the 

The  Secoftd  or  Penintime  Satellite  is  i  of  the  Length  of  the  Ring  diftant 
therefrom,  and  makes  his  Revolution  in  z^  17^  43  . 

After  a  gi-eat  Number  of  Choice  Obfervations,  it  was  concluded,  that  the 
Proi>or.ion  of  tlie  DigreJJions  of  the  Second  to  that  of  the  Ftrftj  (counting 
both  from  the  Centre  of  Saturn)  is  as  22  to  17  ;  and  of  its  Revolutim  as 
244.  to  17.  This  is  that  very  fame  Proportion  which  Kevler  Obferves  be* 
tween  the  Diftances  and  Period  of  the  Primarj  Planets,  ana  which  we  have 
found  between  the  other  Satellites  of  Sattim,  and  is  verified  in  the  Satellites 
of  Jupiter.  There  is  nothing  that  better  fliews  the  admirable  Harmony  of 
the  ParticulAr  S^jftems  with  the  Great  .^j/lem  of  the  World. 

The  antient  Aftronomers  having  tranflated  the  Names  of  dieir  Heroes 
nniong  the  Stars,  wHiofe  Names  have  continued  down  to  us  Unchanged,  not- 
V.  ithftanding  the  Endeavour  of  the  following  Ages  to  alter  tlicm;  arul  Galilee 
ftfcer  their  lixamplc,  having  honoured  the  Houle  of  the  Medici  with  the  Dif* 
covery  of  the  S^'cellites  of  Jupiter,  made  by  him  under  the  ProtedHon  of 
CnCmm  II.  (which  Stars  will  be  always  known  by  the  Name  of  the  Sidera 
Aedicca.)  Wherefore  the  Difcoverer  Concludes  that  the  Satellites  of  SMtnty 
b:ing  much  more  exalted  and  more  difficult  to  Difcover,  are  not  unworthy 
to  bcoi*  the  Name  of  Loui^  Le  Grand,  under  whofe  Ueign,  and  in  whofe 
Ohftrvato't-y  the  lame  have  b:en  dct:i(5l:ed,  which  therefore  he  calls  Sidera  Lo^ 
dcicca.  not  doubting  but  to  have  Perpetuated  tlie  Name  of  tliat  King,  by  a 
Monument  much  more  lafting  tlian  tliof:  of  Brals  and  Marble,  which  ihaB 
be  erefted  to  his  Memory. 

rJ^^V/tL  LXXXI.  The  Fourth  or  Penextime  Satellite  of  Saturn,  firft  Difcgvertd  by 
F^r/l  sateilirc^*  ^^^^^  ^^55>  I  have  of  late  fi-equently  Obferved  with  a  2^4  Foot  Tele^ 
cf  SiVA'TA  cor-  fiope :  And  I  pCTceived  that  M.  Hu^ens's  Numbers  were  confiderably  run  outy 
^vThJ^^^^^'  and  about  15^  in  20  Years  too  fwift;  this  made  me  refolve  more  nicely  to 
n!  \^^!7.%i,  «iquire  into  it's  Period,  and  accordingly  I  waited  till  I  had  gotten  a  Compe- 
%:nr.Axi.  1683. tent  Number  of  Obfervations,  the  moft  Confiderable  whereof  arc  thcfe. 

iCZi.  Nov.  15.  ijh  co^  p.  m.  the  Satellite  appeared  on  the  NcMth  fide  of 
Saturn,  and  a  Peipendicular  let  fall  from  it  en  the  Tranfverfe  Diameter  of 
the  Ring,  fell  upon  the  middle  of  the  Dark  fpace  of  the  following  Anfa ;  and 
the  (ame  Night  ip'i  oo^  it  had  paft  the  Conjunftion^  and  the  Perpendicular 
fen  cxadUy  on  the  Weftem  Edge  of  the  Globe  of  Saturn-,  The  Northern  La- 
titude, and  Retrograde  Motion,  made  it  evident  that  tlie  SateUitc  was  then  in 
Pirifofi. 
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Again,  TViv.  li.  16^  t^^.  this  Satellite  of  Saturn  was  oA  liis  South-fide^  "* 

the  Peipendicular  on  the  Line  of  the  ^Ji  fell  on  tlie  Middle  of  the  dark 
Space  ot  the  Weftem  u^y  and  the  feme  Night  19^  oo^  the  Perpendicular 
fell  preciTely  on  the  Center  of  Satur^y  and  the  Diftance  therdFrom  was  fomo- 
what  left  than  one  Diameter  of  the  Hi^^.  By  this  it  was  evident  tliat  the 
Satellite  was  in  ^jfog^* 

I  obferved  it  in  ^pog^o  again  on  the  24/*  of  Jan.  itfSj.  at  8"^  00'  p.  m. 
the  Perpendicular  on  the  Line  of  the  Aife,  fell  exaftly  on  the  Weftem  Limb 
of  the  GUh  of  SMHTHy  and  at  5>h  jo^  p.  m.  the  faid  Perpendicular  fell  with* 
in  the  GLAe  mwe  than  half  way  to  the  Center^  and  the  Diftance  from  the 
Line  of  the  ^fr  towards  the  Soudi,  feemed  much  ^ut  one  Diameter  of 
the  RiMg> 

Laftly,  Feb.  p.  iSSj.  8^  io\p.  m.  it  was  again  in  j^og^^  and  I  could 
by  no  means  difcem  towards  which  fide  it  incbned  moft,  nor  whether  the 
Tranfverfe  Diameter  of  the  Ring^  or  the  Diftance  of  the  Satellite  therefrom, 
were  the  greater;  fo  that  at  that  time  it  was  precifely  Apogaon. 

To  compare  with  thefe>  I  chofe  two  out  of  thofe  ofHttgensj  which  feemed 
the  moft  to  be  confided  in ;  the  firft  made  1^55).  March  14.7?.  n.  12H  00^ 
at  the  Hagtu ;  when  the  Satellite  appesred  about  one  Diameter  of  the  Ring 
under  Sattim,  but  it  was  gone  fo  far  to  the  Weftward,  that  he  concluderi 
that  about  4  Hours  before,  or  y'j  40^  at  London^  it  had  been  in  Perigao. 

Again,  A^^ch  iz,  i^J9-  ic>j{f*  the  Satellite ^vois  2  whole  D'fametcr 
above  the  Line  of  the  At^^  and  ihe  Perp(indiicular  thereon  fell  neaily  upoi\ 
the  ExTremiry  of  tjlieEaftem  A^fi,  "  , 

By  the  Firft  of  my  Obfervations  it  appears  that  the  Satellite  was  in  Perigae 
itfSz-  N&v^  13.  17  Qo\  circkcTj  at  which  ame\Snf/w7i  was  30s  z^'*  jp'' 
fi-om  the  firft  Star  <^  jirm  m  the  Eclifkkj  bat  the£r/A  reduced  to  Saturn* i 
£i]uimUiali  and  the  SateUite  was  9'  zi'^^6\  ^  ta^.  y-  'And  March  4.  1(^59^ 
7^  40''.  Saturn^ s  Phce  in  the  Eclipmk^wds  6^  o^^i^  but  the  Earth  reduced* 
and  confequeatly  the  S^^^ili^^^  i^  1 1^  18'  18  '^  i  firtma  Stella  Arietis.  The 
Tnterva!  of  Time  is  Sftf  55  I>ays5  9^  zo'' ;  in  wliich  the  Satellite  had  made 
a  certain  Number  of  Revohitions  to  the  Fix'd  Stars,  and  befides  9s  25^  28^. 
or  295  Degrees  28 ^  whofe  Complement  to  a  Circle  (f4'*  52^  is  2  Days 
20^^  }5'  Motion  of  the  Satellite^  according  to  Hugens.  So  that  8(^55  Days 
5^1  ^6\  or  124(^784^  Minutes  of  Time,  is  the  time  of  fome  Number  of 
intire  Revolutions;  and  dividing  that  Interval  by  15  Days  22^  59^,  or 
2-2.959''  (the  Period  o(  Hngens)  the  Quotient  545  ftiews  the  Number  of 
Revolutions;  and  again  divicfing  124^7876  by  545,  the  Quotient  229tfi~ 
^Mn.  or  15  Days,  22*^41'  6'\  appears  to  be  the  true  Time  of  this  Satellite's 
i^eriod.  Hence  the  Diurnal  Motion  will  be  22**  34^  jK'^  18^^',  and  the 
Annual  befides  22  Revolutions  lo^  20**  45'.  Having  made  Tables  to  this 
Period,  I  found  that  in  the  Apogaon  Obfervation  of  Hugens^  the  Satellite  was 
above  5  Degrees  faftcr  than  by  my  Caktdusy  and  that  in  the  three  other  Ob- 
'Icrvations  of  my  own,  being  likewife  in  the  Superior  part,  it  was  2I  Dff.  flower 
than  by  the  fame  Calculation.  Now  'tis  evident  that  the  Differences  muft 
arife  from  fome  Ecccmricity  in  xhtOrhit  of  this  Satellitey  and  that  in  Ma^*  1659.        ^^  , 

B  b  b  2  Dij;&?ed  by  CnOOgle 


the  jfyocronm  (as  I  may  caU  it)  was  fomewhere  in  the  Oncntal  Semicirclcy 
and  that  in  Nov.  16^2.  it  was  in  the  Weftem  Semicircle,  and  fuppoiingthe 
jlpocromm  fix*d,  it  muft  necefTarily  be  betv^'^een  j^  ly  4(f ,  ana  1 1*  280 
16 ,  a  !•  -Jf-  T,  that  being  the  common  Part  between  tnofe  two  Semicircles  ; 
and  becaufe  the  Difference  was  greater  in  Hngem^s  Obfervation  than  in  Mine, 
'twill  follow  that  the  Linea  Abfidmfy  or  Afocnmm^  ihould  be  nearer  to  91 
2J''  4<J^  than  to  ii»  280  i8^  I  will  fuppofc  lo*?  22^  00'  i  FrmuiSielU 
Ar'tttk^  (which  happens  to  be  alfo  the  Place  cASmrnrfs  Equbfox)  and  the  grcaD- 
eft  Equation  about  24.  Deuces.  Upon  the  Score  of  this  Inequality  the  mean 
Morion  of  the  SateUke  will  be  found  about  2^  45^  flower  in  2ji.  Years,  or 
7  Minutes  in  a  Year,  whence  I  ftate  the  Annual  Motion  io«  20®  36^  above 
22  Revolutions,  and  the  Corred  Epochd  for  the  laft  Day  of  December  i6it. 
at  Noon  in  the  Meridian  of  Dmdm  9'  xo®  jj'  '^  i»  ih  T,  fixxn  which 
Elements  I  compofc  the  following  Table. 
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'  T  fiere  ftifpoft  the  lineA  J^idmfir^Ar^  Iwjt^.ittf  AiMi^  Ob-* 
fervktion  to  prove  the  coDtrary,  tho*  k  be  very  probable  that  as  the  ^(fypm 
of  6ur  M)on  hfis  a  Motion  about  the  Earth  in  about  p  Years^  fo  that  of  thi' 
Si^dlke  oimhtto  have  about  Saturny  but  widi  a  much  Lpngqr  Periodt  which 
future  Obfervation  may  difcover. 

The  diftance  of  this  W^^  from  the  C^ei^  of  Satmn  feems  to  be  much' 
about  4  Diameters  of  the  fimg^  or  9  of  the  Clgbcy  gnd  the  Plane  wherein- it 
rtoves  very- little  or  nothing  cfiferiflg  from  that  of  the  Bingy  that  is  to  iay  in- 
ttrfefting  die  Oib  of  S^dtmn  4s  2]^«  and  10^  li**  4  ^a  ^jf.  t/ with  aaAngk 
of  25 1  Degrees,  fo  as  to  be  nearfy  Parallel  to  thei£^rfi'i  Etpmar,  whence 
the  Latituds  of  the  uifog^m  Semicircle  from  4?  22.*^  to  lo*  iz*  of  S^itmnf$ 
Ltmgamk  from  the  Firft  Star  of  T,  will  be  Norrfiem,  and  of  the  c^er  Seai- 
drcle  SoiKhem ;  arid  the  contnry  in  theotfecr  half  .of  H^nrffs  fjmfftmJky  to 
■wit>  from  XQfi  22*  to  4^^2^  of^ his  tliflance from  the  Firft  Star  of  T. 

It  i^ltews  nt)w  to  ihew  how  by  the  hdp  trf*  this  T^-to  compute  the 
pWe  of  tins  SmeUkti  to  any  time  require. 

Firft  we  muft  have  the  true  Lon^mde  df  Sutttm  frwn  the  Earth,  md 
nutrfjred  from,  the  firft  ^Sftr  of  H ,  (or  radierrte  Piace  of  the  Earth  view- 
ed from  94wr»  togeAA"  wJth  fts  Latitude  fttoi  theOrb^of  Satmrm^  but  that 
being  neVer  fully  ^  trf"  a  de]^ee  w;e  n^eft  it  as  a  Nicety)  aiKl  therdfiom 
fubf&s^  io«  22%  there  reftiains  the  dirancfe  of  5«H^  from  this  ttftimlOid 
Point,  with  which  diftance  as  with  the  Lof^ttnde  of  the  Smh  -take  out  the 
jejfAr  Afiinfion  and  Decimation  thereto  (1^1.  dcgrtes  being  the  Obliquity 
confxk)n  fo  both)  and  to  tlie  Hight  Afitn/wn  ackiing  lo^  22^  the  Summ  IhaH 
be  the  Lot^tudt  of  the  Satdlke's  Afogaon.  Then  fay,  as  ^RadiHs  to  Skic  of 
the  ^Decimatimi  (o  8  to  the.  greateft  Latitude  in  y^ogto,  or  Pcrig4$  k  the 
|Mm  of  the  Semidiameter  of  the  Ri^. 

"Next  Colled  the  MuUU  Amotion  of  the  Satellite,  and  from  it  SubftraS 
io«  2X'  the  remainder  (hall  be  the  mean  Anomaly,  with  which  in  the  Tabk 
of  die  AAoh's  Pi^imary  Emmi^ny  take  out  the  Equation  anfwedng  themn 
^md  the  half  thereof  addea  or  fubftiaded  to  or  from  the  Middle  Motiom,  ac« 
cording  to  the  TaWe>  gives  the  True  Motion  of  the  Satellite^  from  which 
fubftrad  the  Apofftmh  and  if  the  remainder  be  more  than  6  Signs,  the 
Satellite  is  Occidental,  if  lefs  Oriental ;  and  ^Radim  to  Sine  of  the  remain- 
der, fo  8  to  the  SemidiamfeCers  of  the  Ringy  or  18  to  the  Semidiameters  of 
the  Ghkiy  that  the  Satettite  4s  to  the  Eaftward  or  Weftward  of  the  Center 
t>f  Satttmj'^ccordm^  to  the  aforegoing  Precept. 

^  'Laftly,  ^  Radi^  to  Co^of  die  laid  Remaindeif,  fo  is  the  greateft  i>i- 
tnde  from  the  tine  of  the  Anfi^  to  the  Lmknde  fojught. 

Here  Note,  that  I  purpofely  negjeft  the  Inequality  of  the  diftance  arifii^ 
fix>m  the  Eccentrkitj-i  as  beingtoo  finall  to  be  any  way  -obfervable^ 

Laftly  to  clear  all  dfficulries  that  may  arife  to  them  that  are  but  little 
verfcd  in  this  fort  of' Calctilatidn,  1  have  added  an  Example  of  the  Workt 
that  where  the  precept  may  .fecm  obfcure  it  may  be  thereby  iUuftrated. 
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'Au  1^57*  ^1^  19*  jK  n.  M.  Hngms  obferved  the  Saiettke  vtry  near  A^ 
mm  on  die  Weflem  fid^  and  very  fitdd  above  the  Line  of  the  Mpt^  I 
riq)poie  dm  about  lo^^  /•  wi.  Let  us  now  QdcnUte  to  diat  time» 
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JE;^^  2^2  A>i«rV/.  -rdfawfi  4ii  fKX^um  ^  ^  ad  Bwemni  Agreeing  cxsidSy 
with  the  Defaiption  and  Figure  of  M.  Hngenu 

I  here  call  the  Plane  of  this  Satellite's  Ort>,  which  hitherto  I  foppofe  the 
fame  with  that  of  the  Riftgy  S^wm's  E^wnoHud^  not  that  any  difcovcry  hath 
been  aWe  to  prove  that  the  Axis  of  that  G/rfe  is  at  right  Atfefcs  thereto^  but 
bcraufe  it  hath  pkafed  M.  Httg^ms  to  call  it  lb,  and  Wowife  bccaofe  it  is  fo 
nearly  Parallel  to  our  Gkbe's  EqmmRid\  Neverthelefi  to  Ipeakmy  Opinion, 
I  behcve  that  the  Axis  is  Inclined,  and  that  not  a  little,  to  the  Plane  of  the 
Ring ;  for  as^he  Refledion  of  the  Stm's  Li^ht  from  the  SUg  is  a  great  con- 
venience to  that  Hemilphere  of  Satumy  which  beholds  its  Illuminate  fide; 
fo  that  the  other  Hemifphere  is  very  much  Incommoded  by  the  Shadow  cJT 
the  Rml'i  which  for  many  Months,  and  in  fome  Parallels  for  fev^al  Years,  o«- 
cafions  a  continual  Night  by  the  Interception  of  the  Skn's  Beams,  which  is  % 
confequence  that  Demonftratively  follows  the  Pofition  of  the  Kmg,  in  the 
Plane  of  Satunis  t/fcfHator.  Now  this  great  inconvenience  would  be  in  fome 
meafurc  relieved  t^  the  Oblique  Pofition  of  the  Afcis^  for  then  the  ParaHek 
of  Latitude  imtrftdkig  the  Plane  of  the  .Rwg,  many,  and  in  meft  cafes  all 
of  them,  might  for  fome  rime  in  every  Diumd  Revejution  of  the  Globe,  fite  ' 
thcmfelves  from  this  Eeliffiy  which  otherwife  were  Sufficient  -to  render^ 
this  Globe  of  Saturn  unfit  for  apy  fettled  Habitation  i  but  this  is  but  Con-' 
jedure* 
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The  otfier  two  Sdtdlkts  of  Saturn  dtfcogrdtd  iSjr  S*  Gfffhl  at  A0^«Cj^' 
ilSji*  and  167;.  I  muft  confefs  I  could. neVor  yet  fee  j  I  bave  been  txAi 
that  they  Difappear  for  about  5^  of  Satttm'%  Kevolutioiiy  and  weit  oqly  to 
be  feen  when  the  jinf^  were  very  finall,  it  being  fuppofed  that  the  ti^tt 
which  proceeds  from  the  ^Asph  ^en  confiderably  op^ied,  might  hkle  t&fe 
SmtlUtes."^  '     -     •      \ 

The  Theory  of       LXXXIL  1 .  La  Difimce  du  Prinuir  Satellite  du  Centre  dc  Satetm  m'a  ptni 

1/ SatSn^* "  variablt^  &  fon  Moftvement  fenfiblement  InegaL  plus  vifte,  en  cc  temps*  dam  fe 

riiUd;  bjltA.   D^naiccrcle  Occidental,  que  dans  rOrientaL  J'ay  demkrement  determine  & 

Oil'mi.  n.  187.  Moyenne  Diftancede  44  du  Diametre  de  \  jimeoH  de  SmtimeJhfCk.  A^muemem 

P  199.  Journalier  de  6^  10041''  5  \'\  Ainfi  fi  fon  Mouventent  ^oit  Egal,  b  dur& 

dc  fe  Gbnjondion  avec  Sat$trm^  c*  eft  ^  dire,  tout  le  temps  qu*2  met  ^  par- 

courir  fon  ulmeauj  feroit  de  7**  4(f^   Elle  m'  a  para  jJus  grande  par  ies  ob. 

iervations  immediates,  mais  il  eft  a  remarquer  que  je  n'ay  jufqu'i  picfent  pft 

voir  cc  Satellite  phis  pr^s  de  Satftmcy  que  a  un  quart  d*  un  jhtft. 

Fay  Calcule  V  Bpoque  de  fon  MoHveptenty  pour  k  dernier  Decemhe  itfS  j. 
i  Jviidi  m  Meridien  de  Pams  en  VS  240  50^ 

La  DijiaHce  du  iSWrW  Satellite  du  Centre  de  Satftme  m*a  pam  phis  Uni- 
formc.  Je  T  ay  determin^c  d'un  Diametre  de  T  Amean  &  i.  •  Son  Mmvt- 
fmm  paroit  aufli  plus  Egal.  J'  ay  Calcule  le  Journalier  de  4*  1 1®  5  \'  jo". 
Aind  b  Durtfe  deia  Conjonftion  devroit  eftre  de  8^  je^.  Je  n'ay  pas  non 
plus  v4  julqu'^  prefent  ce  Satellite  plus  proche  de  T  jinnean  de  Satmme  que 
dHm  4  d'  un  .f^.  Comme  ce  Satellite  le  voioit  la  "phis  farttlu  temps  dedans 
ks  Confins  de  la  D^ance  du  Premevy  au  quel  il  eft  Egal  en  Grandeur,  & 
Semblabk-dans  b  Couleur,  b  difficult^  de  diftinguer  1*  un  de  T  autre  a  ^fte 
extrano,  de  Ibrt  que  ians  un  afliduite  particuliere  aux  Obfervations,  &  fans 
uae  grande  multitude  de  Combinaifons  je  n'en  ferois  pas  venu^  bcxit. 

J'  ay  determine  T  Efoqnc  de  ct Satellite  pour  k  5 1  Decemhre  iCZy  aMi- 
dien  ^K  po  10'. 

La  Difimtct  du  Troi/kme  du  Centre  de  Satnme  paroit  d'  un  Diametre  de  P 
jlnaeau  &  i.  SonMoffvenfem  Jeftmalter  z*  1 8° 41'  jo''^  Ainfi  fa  Conjonfti- 
on  doit  durer  10  heures.  L*  Epoque  de  fern  MoHvement  pour  k  Midi  du  Der* 
nier  de  TAnnee  1(^85  n?  p^  59^ 

•  La  Diflance  du  Qiiatrieme  Satellite  m  Ce'ntre  de  Satttme  paroit  de  4  Dia* 
metres  de  T  Amuoii.  Son  Mottvement  ymrnatier  de  iio  54''  ^8'^.  b  Durec 
dc  (a  Conjonftion  1 5^  6''.  L'  £/wf w  de  fon  Moufvement  au  'mdfine  temps  & 
lieu  que  les  autres,  en  H  180  \'. 

La  D^ance  du  Gfuptieme  Satellite  au  Centre  de  Satrnve  de  12  Diametres 
dc  r  >^iwyr4Mr.  Son  Mouvement  Jam-mtlier  de^t  52^  i7'<.  Ses  ConjcMidions 
durent  24  hcurCs.  L*  Mp(^  de  fqn  Mouvemem  au  mefine  temps  &  lieu,  en 
K  i^o  19^  Sur  c^  Principes  on  peut  conftruire  les  Tables,  &  les  £/fc- 
fmricki^    .  .  .    ,    . 

^-^ '^-       i»  The  following  Tables  are  Calcubted  from  thefe  Elements,  and.Re- 

>I-5®°-  duccd  to  the  Meridutn  d[  London^ 


Digitized  by 


Go<gigle 


STihiU  Mttut  Mulu  Indmi  Sacellitis  Satumi,  9  CaS5r»  Detect  Jimtp  t  ($8tf. 


ChrifK 
O^.  , 

i68i 

16SZ 
1689  . 
1701 

Menf, 
Com. 

Jan. 
Fek 

Mkr. 


Efoch* 


ys  10, 50 
o  1$  4 
"^  15  57 


VS  18  II 
^  I  i(5 
^     4  '4 

./li!)r.  Med 
s.    ? 


8  18    p 

7  8  54 

o  10  zi 

II  17 


9 
10 
II 

12 

H 
15 

fi 

10 


M»,Mtd, 


1.  34 
5     7 
.0    7.41 

10    £0    <ff 

^  25  JO 

d   2d      4 
10    28    38 

9  "  5* 


I  14  x6 
J  17  00 
9  Ip  5 

-2   4 


8 


T 


5  22 

7  5<J 
10  2p 

<^  fJ  45 


10  ^(f  17 
i  ^8  51 

7    I  *5 
5  ?4  59 


la  .K^nw  S^xttt  pofi  Fehf$uiriftm  ad- 
de  unum  dieni)  motumque  ei  coni- 
petentem. 


5 

5> 
10 
II 
12 

13 
14 

i<^ 

;5 

I5> 

20 

21 

22 
H 

15 
26 

i7 
28 

2p 
50 


^ef .  Afed. 


6  10  42 

0  21  25 

7  a  5 

1  12  4^ 


7  15  »8 
2  4  P 

8  14  15 

2  2J  J2 


p  5  14 
3.  i<^  55 

4  8  18 


10 

4 
II 

J 


I 
2 

3 
4 

5 
6 

7 
8 

P 
10 
II 
12 


A(i>t.  Med. 


15 
15 


ip  00 

2p  42 
10  2} 

21  4'i<r 

12  28! 18 

*5  p|ip 
5_5?,»o 


1  4f  I 


14  52 
25  ij 

5  55 
Id  3d 


2  27  18 

P  7  5P 
5  18  41 

P  2p  22 


4  10  5 

10  20  45 


21 

22 

^5 

H 
i5 

2d 

28 

ip 
30 


o  7  57 
o  15  53 

O  2}  50 

:o  31  47  34 


o  3P  44 

o  47  40 

0  55  37 

1  3  34 


I  II 

I  Ip 

I  27 

I  3? 


21 


I  43 
I  51 
I  5P 

*  7 


18 

15 
II 

8 


2  15 
2  23 
2  30 
1  38 


5 
i 

58 
55 


2  4d  52 

2  54  4P 

5  i  45 

3  10  42 


5  18  3P 

3  »<^  35 

3  34  3* 
3  42  28 


5  50  25 
3  58  22 


35 
3<J 

?Z 

L 

3P 
40 

41 

1* 

45 
44 
45 

48 

4P 
50 

51 

5i 
55 
5_4 

55 
5<J 

^Z 

5_8 

5P 
do 


4 

d 

4 

14 

4 

22 

4 

.30 

4 

38 

4 

4d 

4 

54 

5 

2 

10 

18 

2d 

54 

42 

50 

58 

d 

M 

d 

21 

d 

•2p 

d 

37 

d 

45 

d 

•55 

7 

I 

7 

P 

7 

17 

7 

J5 

7 

53 

7 

41 

7 

49 

7 

57 

- 

VokI> 


C  c  c 


TabulA  I 

Digitized  by  V^OOQ IC 


The  otfeer  two  Sdtellkti  of  Saturn  diftaVdtd  iSjr  S*  Offfkl  at  fmii^L 
ilSya.  and  •i6ji.  I  muft  confef$  I  could neVar  yet  feej  I  have  been  t<dd 
that  they  Difappear  for  about  57^  of  SuMm's  Kevolutioii,  a»d  wcit  only  to 
be  feen  when  the  ^fe  were  very  finall,  it  being  fuppofed  that  the  Lij^t 
which  proceeds  from  the  \.^^»  wiien  confidetably  opoied,  might  hide  && 

Tht  Theory  f>f       LXXXIL  1 .  La  Difiome  du  Pritmir  SateUitt  du  Centre  dc  S^tmrm  m'a  pom 

1/ Saturn^^ "  variablfe,  &  (on  Mouvemem  fenfiblcment  Inegal  plus  vifte,  en  cc  cen:^  dam  k 

ri/hJi  hy^.   Demiccrcle  Occidental,  que  daas  TOriemak  J'ay  demierement  determine  fa 

OiUni.  n.  187.  Moyenne  Diftancede  44^11  Diametre  de  V  jimenH  de  SmfmuySaa  Aimvemmm 

P- 199.  Journalier  de  6^  100 ^i*"  5  \'\  Ainfi  fi  fon  MoMvement  eftoit  Egal^  b  dur& 

dc  fe  Gonjondion  avec  SatHmcy  c*  eft  ^  dire,  tout  le  temps  qu'fl  met  ^  par- 

courir  fon  Amteath  feroit  de  7**  /^6\   Elle  m'  a  para  plus  grande  par  ies  ob. 

fcrvations  immediatcs,  mais  il  eft  a  remarqucr  que  je  n'ay  jufqu'i  picfent  pft 

voir  ce  SateUitt  plus  pr^s  de  Satmrncy  que  a  un  quart  d*  un  jhtfi. 

J'ay  Calculi  r  EpoMu  de  fon  MoHVCPtem,  pour  k  dernier  Decembrt  itfS j. 
i  Jdidi  vcL  Meridien  otVms  en  VS  240  50^ 

JLa  Difiance  du  Second,  Satellite  du  Centre  de  Satnme  m*a  pam  plus  Urn- 
forme.  Je  r  ay  determin^e  d'un  Diametre  de  1*  Amean  &  i. :  Son  Admvt- 
mem  paroit  auui  plus  Egd.  J*  ay  Calculd  le  Journalier  de4s  ii®  5 1''  jo". 
Ainfi  b  Durtfe  de  fa  Conjonttion  devroit  eftre  de  8^  jtf''.  Je  n'ay  pas  non 
plus  v4  jufqu*^  prefent  ce  Satellite  plus  proche  de  \  jimean  de  Satume  que 
dHm  4  d'  un  Jinjk.  Comme  ce  Satellke  le  voioit  la  "plus  fart  du  temps  dedans 
ks  Confins  de  la  Diflance  du  Prennevj  au  quel  il  eft  Egal  en  Grandeur,  ^ 
Sembk3)k'dans  b  Couleur,  b  difficult^  de  diftinguer  1*  un  de  1'  autre  a  ^fte 
extitmo,  de  Ibrt  que  (ans  un  afliduite  particuliere  aux  Obfervations,  &  fans 
uae  grande  multitude  de  Combinaifons  je  n'en  ferois  pas  venu^  bcxit. 

J'  ay  determine  Y  E^ne  de  ct Satellite  pour  k  $ x  Decemhre  1(585.  *M** 
dien  ^K  po  lo'. 

La  Diflance  du  Troipeme  du  Centre  de  Satttme  paroit  d'  un  Diametre  de  P 
jlnneoM  &  i.  SoaMonvement  Jowmalkr  z*  1 8°  41'  jo''^  Ainfi  fa  Conjonfti- 
on  doit  durer  10  heures.  L'  Epoqne  de  {on  Monvement  pour  le  Midi  du  Der- 
nier de  TAnn^  i(J85  n?  90  59^ 

La  Difiance  du  Qiiatrieme  Satellite  ui  Centre  de  Satttme  paroit  de  4  Dia- 
metres  de  T  jinneatt.  Son  Monvement  yonmaber  de  izo  54''  ^8'^.  b  Dunfe 
dc  (a  Conjonftion  15^  6\  V  Epotfue  de  fon  Monvement  au  'mefine  temps  & 
lieu  que  les  autres,  en  H  180  i\ 

La  Difiance  du  Gnepueme  Satellite  au  Centre  de  Satnme  de  li  Diametres 
de  r  >^iwyr4Mr.  Son  Monvement  JanmaUer  de^o  ji''  ij^<^  Ses  ConjiMidions 
durent  Z4  heures*  L'  Efoqne  de  fon  Monvement  au  mefine  temps  &  lieu,  en 
K  1^0  ip''.  Sur  cp  Principes  on  peut  conftruire  les  Tables,  &  ks  Ephe- 
meridts^    . ,  ■    .    . 
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I  (hrflocit^  add  thur  thr  Propordcm  of  the  SquMs  of 
Thds  to  the  Cubes  of  the  D^oftccsj  (which  is  ptt>poied  as  probable  by  Kepkr^ 
but  now  demcmftratively  found  true  by  Mr.  Nenvt9fh)  gives  jus  nicely  the 
Proportion  of  the  Difiances  of  thd^  Puwets  from  the  Center  of  S^utm  ;  atKl 
fuppofing  the  SateSke  of  Hngcns  four  Diameters  of  SiUmfft  Bng  diflant  fix)© 
lutni  we  ihall  find  by  the  Periods  the  Diftances  as  ioUows. 
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Thefe  TXfisfices  may  l)e  ded,  as  more  ivccurat^  than  thofe  obtained  by  Obi 
tbvadoih  which  yet  differ  but  little  therefi»m»  , 

iflHflmltt^       UCXXlll.  ^.  1666.  J$m.  iS.  ^between  ^  and  4  of  the  Clock  in  the 

jupiteTi^     looming,  Iobrenredthe6odyofy/Kpxr^dirougnatfoFootGlafs>  andf^^ 

^\rV,x4f.  ^  appaitnt  Diameter  of  it  tlrougn  the  Tu&,  to  be  fomewhat  more  than 

J:tf*  I3P-  *  ^^^  D^rees,  that  is  about  4  times  as  big  as  die  Diameter  of  th^  Aiocn  appeais 

to  the  naked  Eye* 

I  faw  the  Limb  pretty  mtmd,  and  very  "wdl.  defined  without  RadiadoiW 
The  parts  of  the  Pkfofis  of  it  had  various  Degrees  of  Light.  About^  andj> 
the  North  and, South  Pole?  of  it,  fomewhat  darker,  and  by  d^recs  it  grew 
brighter  towards  b  and  r,  two  'Belts  or  Zones  ;  the  one  of  which,  ^,  was  a 
finall  dark  JSeb  eroding  the  Body  Southward ;  Adjoining  to  which  was  a 
imall  Line  of  a  fomewnat  lighter  Part ;  and  bebw  that  again,  Southwards, 
was  the  Great  black  Bek  c.  Between  that,  and  ^,  the  other  fikudler  bbdiBebf 
^as  a  pretty  lai^  and  bright  ^xme,  but  the  MickUe  dj  was  fomewhat  darker 
than  tne  Edges.  ^ 

^tln  .iBiiVifhiiion  LXXXIV.  i.  S.  Compotti  affirms  tliat,  by  the  Gcodnefi  of  his  GlafTes,  he 
^Jupircrjf^liath  Obferved  certain  Protuberances  and  Inequalities  of  Jftftter  :  and  he  is 
S,  CmLm.    ^^^  Ob(erving  whether  they  do  not  change  their  Situation. 


n.  l.^  3. 
Sy  Dr.  Hook 


2. 


^f$.  166^.  Maj  9.  about  9  a  Clock  at  Night,  Mr.  Ho^  with  an 
Excellent  12  Foot  Telefcope  obferved  a  finall  Spot  in  the  bi^ft  of  the  three 
Obfimrer  Belts  of  Juftterj  and  Obferving  it  from  time  to  time,  he  found  jhat 
within  two  Hours  after,  the  faid  Spot  h^  moved  from  'EsA  to  Weft,  about 
half  the  Length  of  the  Diameter  of  Jtt^er. 

^ ^        5.  Euflachio  de  Dhinis  pretends,  tnat  the  Permanent  Spot  in  Jffpiter  hath 

0^.11.  f.  io9.T>cen  firft  of  all  difcovcf'd  with  his  Glaffesi  that  A  'Qot^nkt  is  tne  -firftfhat 
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liatli  thence  dfeduced  the  M^tsM  ofjttpber  about  life  A^;  jmcT  that  M.  Cajjbi 
atfirftoppofcdit:  B$a  that  Spot  wm  ohfarvedmlE^rii^^ 

4.  There  are  two  Sorts  of  Spots  at  certain  times  to  be  feen  in- the  Dilquc 
cf  Jupiter.    One  Sort  are  nothing  but  the  Shadows  of  his^  Satellkis  :■  but  the  ^  m.  Caflini 
other  have  fome  rcfemblance  to  thofe  that  are.  feen  in  the  Aioon  :■  and  they  are  n.  8.  f.  143/ 
perhaps  of  the  lame  Nature  with  thofe  that  are  called  Beltsi^     Thej  Move''-  *°-  f' IP* 
from  the  Eaftem  to  the  Weftem  Limb-j  their  apparent  Motion  is  unequal,  J^'^^^^f  J* 
and  fwifter  near  the  Center  than  the  Circumference  ;  and  they  never  are  fo 
well  feen  2)$  when  they  approach  to  the  Center ;  they  being  very  narrow  and 
almoft  imperceptible  when  they  approach  to  the  Circumference;    whicli 
makes  us  believe,  that  they  are  flat  and  fuperficial  to  Jupter. 

Amone  theft  Spots  there  is  none  fo  fenfiWe,^  as  trat  which  is  fituated  in 
die  Nortnem-part  of  the  Somkem^Bilt.     Its  Diameter  is  about  the  tenth 
port  of  that  oh  Jtrpker^  and  at  the  time  that  its  Center  is  neareft  to  that  oT 
ytipkcTy  it  is  Diftant  from  it  about  the  third  part  of  the  Semidiamctcr  of  that 
Plinet. 

M»  Caffinh  after  he  had  made  many  Obfervations  of  thii  Spot  durii^  the- 
Suinmer  rf  the  Year  166^  j  found,  that  the  Period  of  its  apparent  RevSmion  . 
is  of  9^  56^  He  continued fD  Oti^rve  it  till  the  B^uMi^  o£.\666j  nidien 
ytfiter  approached  to  the  Beams  of  the  Ssm  :  But  after  he  was  got  fiw  of 
the  Sfsn-Beanu  it  was  difficult  to  be  difcem'd.  This  gave  grounds  that  it 
might  be  of  the  Nature  of  the  Spots  of  the  Smh  (which  after  having  appeared 
for  a  while,  difappcar  for  ever)  M.  O^i  ceafed  at  length  to  obferve  them,. 

But  Jan.  19.  1^72.  (fi.  n.)  when  he  chkrf^A  Jitpaer^  at  4!.^  in  the 
Morning,  he  percei^cdinthp  (ame  PJfcice  of  his  Dilque  tne  Figure  of  the  fame* 
Spet^  adnerinff  to  the  ^e  Sottthern^Belt.     It  was  already  gone  beyond  the 
Moiety  of  this  Belt,  and  he  fiw  it  advance  little  by  little  towards  the  Weftemt 
Limb,  to  which  it  feemed  to  be  very  near  at  6lK 

Bv  .the  Celerity  of  it?  Motion  near  the  Center,  and  by  the  Place  where  he 
had  ^gun  to. fee  it,  he  judged  that  it  might  have  been  in  the  micfflr.of  the  Belt  ■ 
M  ^  3  f  in  the  Morning.    And  as  he  prepared  himfelf  to  make  Ephemerides ' 
of  Its  Motion  for  that  Tear  16^1,  he  perceived  that  in  thofe  he  made  for  the 
Year  1666,  this  Spot  had  been  in  the  midft  of  Jtmter  the  lame  Day,  namely 
the  I5>th  of  yon.  at  the  fame  Hour.    So  th^t  in  nx  Years,  of  which  one  is  a. 
B^jfixtile,  it  IS  found  to  have  piade,  in  itfped,  of  tjie  Earthy  at  leaft  5194. 
Revolutions  each  of  9^  55'  85.^^,  compenfatir^  one  Revolution  by  another; . 
and  at  moft^ 5x94  Revolutions  of  >^  55'  51'  i.  forafmuch  as  he.wos  afliired: 
of  the  precifenefs  of  one  Mean  Revolution  to  one  eighth  of  a  Minqte. 
.    Until  then  he  had  never  feen  an  immediate  Return  of  this..^^  after  > 
hours  and  ^6  minutes,  becayfe  it  had  not  happened,  that  Jttp'ucr  ^^  the. 
Aj^ition  of  the  Spot  had  flayed,  in  One  and  the  fanie  Nignt,  long  enough 
^30ve  the  Hcriz^n^  at  le^ft  a  fufl^cient  height,  to  obferve  liim  with  dijp  Di*. 
ftinftneft.    He  had  only  concluded  the  time  of  this  Revolutiotfhy  %xxmvi!i. 
oh&rved  after  iibout  20,  Jo,  and  50  hours;  and  he  had  more  prew^ly  limits 
cd  it  by  Obfervations  more  diftant.    But  the  Night  after  Mar.  i,  at  7-^  in» 
the.  Evening,  he  faw  this  Spot  in  the  midft  of  the  Belt ;  and  the  iame  Night  at 
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f  584 ; 

ih'tS^M  .in  .the  Momlngi  h€  faw  it  $gam  returned  predftly  to  the  fime  Vhcti^ 
Man.  J.  He  together  with  lyi.  g(m  and  M»  Mafktte,  liegan  to  fee  at  8H  4' . 
the  *Sw/  already  fomewhat  renioved  fix>m  the  Oriental  Limb,  but  yet  obfcure 
and  rniall.-.  At  8*^  4/-  they  &w  it.yery  diftindly  advancing  towards  the 
middk  cf  the  &Zr.  .At  9^  15^  40"^'.  until  9^  8^  tliey  faw  it  in  the  midft 
of  the  Belt.  At  9^  i  J'^.  it  was  paft  the  middle,  and  was  come  nearer  to  the 
Occidental  Limh.  And  d  little  after  the  Heavens  being  over-caft,^  he  could 
obferve  it  no  further^     •;  -     • 


c.  81.  p.4X)3(5!l>iffbtidam  Altitudinum  Centrorum.  U  &  **  i'  -l^'^ 

17  Feb^  7^1  25'.  f.  m,  Alto  V  15°  54'*  ipfe  a /5wf4  diftitit  zif  jo'',' 
Altitudinum  differentia  erat  8'  40", 

i8  Feb.  7^  d.  Fix4t  diftantia  a  Centro  U  erat  28'  15'';   Akitudinum. 
dificrcmia  cira  15'  29'^    Irt  utraque  Obfervatione  Exro  Altior  erat  /5;H>  i 
<}ua  fenaper  Meridianum  verfus  Stetit. 
ioito  ddn  CsdcuikLad  diiea  ikgubsife  Jb^Oicas  obfen^tionynu  iqr^&igavi 
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j^/r  a  H*4  Longltudincm  in  An- 
tecedentia 


Latitudinem  ad  Auftrum  ab  ea  - 
lErgo  ¥»LatitudoBoiiealis   — 
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^.  ^4r.  15.  v.  Obfervare  ccjepi  y(«//jdiftantias*&^Po{itiofte$  \St^K 
38.  cujus  Latitudo  10  20'i.  Bor.  Locos  Streetio  ^  90  54^0";  miUvm 
m  90  57'  20".  7H  25'.  /.  iw.  Alto  U  320  52'.  Diffantia  Cemri  Ipfius'ab 
ip^  3  5^  50'^*    Akitudinum  Ditferenda  circit. .  26'  42'^ 

Mar.  16.  yK  8'.  Alta75jw  jtf\  jfew  ab  ea  diffentia  erat  27'.  7'^  AM- 
tudo  minor  16' j^''. 

Mart.  19.  Alto  V  290  35^  i.  r.  5^45^  /^4  Altior  erat  quam?i^ 
lir/4  2^  24^^  J  i  quo  ^It  55^.  diftitit.  10'  21'''. 

/ftr.  7.  II.  SatcKes'^tas  ^  JP^^,  7'  28'/.  Etiamnum  Err^  fcnqw  aWof 
•pparuk,  fed  veri  fiiit  dcpreffior  quam  Ftxa:  poftea  humili<Mr  vifus  eft,  fed 
revera  ftut  Akior. 

Mar.  2  o»  melius  praeparato  ad  Altitudimim  DiflFerentias  capiendas  Micro- 
'inetro,  ^ervationes  wbui  (fie  putem)  acciuatiffinias,  quaefequuntur. 
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Harum  obfervationum  certiflunas  liabeo,  quas  afterifco  (*)  notavi  Azy* 
muthorum  difierentias ;  diebus  27  &  28  oblervataS)  nimls  ftridas  acceptai 
cftimo»  ob  vacillationem  Tubi>  quapropter,  quando  non  ut  volui  eas  ac* 
curati  dimetiri  licebat^  ne  nimis  amplas  caperem  curabam* 

Ad  y€Vis  locum  ab  his  obfervationibus  obtinendum  fupputavi. 
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5.  Ai.  Xtj^.  M*r.  if.  vdp,  y$^er  Ajhelins  Pronm  ad  Phafin  ^cV^>n.p4.  /•  <5<3jj. 
Unh  &  Umkem  Orbits  Boitum  paululum  tranfgreflus.  Retrogrades  inceflit 
verfus  9^m  vji  jjtcis  epiort^j  h  qua  (Alto  co  fex  circiter  gradus)  Limbi  ejds 
Remodflimi  diftantiam,  feptonpedali  Tubo  &  Mkronmro  Taumkiano  cocpi 
45tfo  51^  34^''. 

A^4r.  17,  circa  horac  dimidiam  poft  exorttun  Jovis  ejus  codem  Tubo, 
Limbi  Remotiffimi Jt  Fix4  ccpi  itcrum  diftanriam  loyjssij^  54^^ 

Af4r.  20.  Sequentcs  habui  obfervationes,    Primam  Breviori  Tubo,  digi- 
torum  tantum  85>  reliquas  Longiori,  yIz.  i6/^.  dig. 
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Eademdift.  Tubo  Long,  capta  1^50 


8     16  Limb.  U  Inf.  dq)reflf  ac  jRfx^  784 
8     Z5  f Ak.  cadem  repetita  DiflFeren.   78(5 
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Jlf4r.  2*.  f^.  Altoy^  15^  50^  Limbi  fui  remotioris  li -Ka:4  diftan* 
ddaif  eodemminori  Tubo  dimenTus  fum  42052:48"  30"^^ 

Ad  Ploftet^  Locum  ex  IiU  annoutionibus  eliciendum,  ftrudis  fupputationi* 
buh  invenio* 
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Angftbtm  ParallaSicum  ■  ■  < 
Centnim  J^aj  a  iX;c4  diflitit — 
Altitudinum  difierentia  crat — 
Ei^o,  ji^ulm  erat  Pojiumis — 
Et  Jufkct  in  anteccdentia  Fixit 
Cum  Ladtudine  Minori— — 


/      // 

54  44  '^ 
o    9  ?8 

.^    4  17 
80    5    o 


J 


o    I  58 
o    9  i9\ 


h. 

/ 

— 

8 

JO 

0 

/ 

•/A 

J7  J<> 

0 

0 

9 

JO 

0 

^$«j 

7« 

»i 

• 

0 

I 

51 

I 

9 

18 

Fixae  fmhi Locus,  acccpto hkxu  Annuo  jo^^  eric  ^  15^  3/  1 1^'.  quern 
vuk  Atthr  Osn^nm  15^55''  4/^  Laritudo  ejus  Borea.  i*"  45 '.  Locus 
oigo  veriis  'jirvis  em  lAmu 


8h  1(5^  ^2:    ijo  35^  53''''>  Laritudo  (10  35^  40 
8     10    o    13     3  J    1(5  5     v^     J I    55    42. 
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At  Fpu coftceflb  Loco  CatiUno,  piodibit  V*»  lACttS"^  ly  yi'  ^9'U 
Loco  fic  PWrf  &  Latitudine  perccptis  QrixtaB  jfcwdKr  &  Terr^ris  Or* 
.  bitae  Planum  Inclinationem  inde  eruere  conabimur. 

Huic  equidon  inveniendx,  una  cum  Loco  Solk ;  cjuOem,  Jwis6cTcrr4 
mtcrmutusB  diftantiaB  poftukntur  :  quas  i  Tabulis  quibufvis  piobadoribus  tu* 
tiffime  liaurire  Ucet  t  Ego  Tabulis  utor  pkrumque  Cani&«r.;..quippe  quas, 
accurauores,  &  facUiores  cxteris  cnnnibus  compcri  5  a  quibus  ad  %^  16  P.  m 
deprompfi; 


SoUs  locum  vcrum  ■ 
diftantiam  a  Terr^ 

Jovh  ^  Sole  difhntiam . 
^  Terra  — 


10^40' I  ?"• 
100084. 
54492J. 
444PJ2. 


J{r.  »4o.  }^vi  appofita  Flgura  ftit,  S  ^o/;  T  Trrr^  V  pLmetdy  S  E  Radius  Eclb^ 
tfc^j  2d  U^  Orbitm  protenfe,  &  Angulus  V-  T  S,  vifa  />ii«rf4!  a  Terra  La- 
tirudo  !•  35/40"  '• 

Exdati$(inTrianguIo  V  ST)  Angulo,  ^  TS,  vifeLatitudimsadCir- 
culum  complemento,  «  S,  &ji  T,  Pii»irt«  ^  5<)i?  &  r^4  Diftamiis,  utfu- 
pra  repmis,  eruetur  Angulus  t  S  E,  Latitudo  five  InclinatiQ  plamta  a  Jiit 
confeeda  i**i8'7''. 

>w  Locus  Geo-centricus erat,  ^.  ij<>  55'  33^  abiiscigo  datis  }i'& 
Terra  ^  Sole  dutantiis,  invenietur  Locus  Helkxenmcus  PJama  :i^  i  j**  oj' 
35'^.  ^quo  fubdudis  figiUatim  iis  JSTodi  Locis,  quo  Autores,  quorum  No- 
mina inf^ufintiTabeUaeMravimus,  aflumpferuht,  annexaproduntAi^umen- 
llif"^  '  ^  ^^'^  ^*^1^  ^^  ^^^  plus  ymw  aLimite  promocum 
^aberi  q^m  6^  ip'  59'^  nee  minus  quam  y  yS'  59".  qufe  quantavis  vi- 
detur  differentia  m  maxima  Orbitae  Inclinatione  inveftiganda,  Errorai  km- 
pulisfecundis23''  Majoreminfetienfiquiu 
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Streetius. 
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Ifte  ^p^  Locus,  quem  CI.  C4ums  elegerit  mihi  ctiamfi  aUqamtuiom  iu/fo 
promonorvidetur,  Magis  tamen  c«teris  variis  de  caufis.  pkcet :  fumptis  prop- 
ter^ Tna^gulo  U  A  p,  Argumento  Latitudinis,  ft  A,  P4'  iV\\^.  & 
*^*^«^«^°5  4  A,  X!  l«j;  07/'.,  eruttitf  Anguliw  In^n«On«  Plam  O^ 
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yinAdb  ad  Schtk^m  i*  18^  i^'^  t^uenr  ftatutitit  Kepltrm  10  ip'  oc^^ 
Streabi^  t^zc/ oo'\  B$tUidJ»$  ScWh^  i^  21^  48''^  omnes  jufio  noo- 
nihil  Majorcm.  V 

Tantamque  efle  Inclinadonem,  vel  (altem  qon  Majorem,  cum  heflems 
nodis,  turn  Menfium  FebrudrUy  Atanih  &  Mmuj  ^Amu  Eloffh  obiervationes 
fuadent.    Interea  verb  non  diflSniplanjum,  pofie  &  majorem  (fcilicet  lo  xo^ 
xo^\)  a  tranfitu  V  prope  8**»  l*  -/4w(w  itf^p.^  iWSirr.  zp  &  jo.  St.  Juliana -/</«««/.  Niw^ 
BopumU  &  Majorca  a  Riccioh  &  A/ktc?,  Viris  Dodiffimis,  obfervato  Donon-^"'*  *•^  7^0* 
ilrari :  id  quod  nobis  (fiquidi^ijf  OtbitarUm  Indinaticxies  ab  omnibus  inva- 
riabiks  habentun)  yidetur  innuere)  Erroron  vel  huic^  vel  illis  Fixartan  La- 
titudtnibus  ^  Tyhime  ai&gnatis,  inede  aliquem  :  qux  propterea  donee  accu* 
ratius  reftituantur^  a  pra^cila  hujins  IncUnaticxm  quanntate  decerminanda  me* 
titb  nos  arcent :  Hoc  tantum^  qu<m]afn  Fix4n$m  e«  Latitudines  etiam  Immuh- 
tabiks  reperiudmr>  aufim  afiirmaie ;  Angulum  Maxima^  Inclinationis  Plani 
Orbitd  Jimalis  ad  Eelipkam  Minorem  efTe  fcrupulis  i6'  40'^  qpam  Latitu^  ' 
do  SteUd  9^  'QC^  LhcU  4''^  qu£  Tychotd  dicitur>  VUmta  matuor  m  yimflrd. 
^^Firpm :  quas  proptkea  ^  <|gi^odo  <oct]Qi£ht  d^itui:>  ^adem  c^  dabinif 
Inclinano.  .  '      S 

.    LXXXVK  ExaminiBg  wr  Anncnj  E^himetUUs  I  do  iK)tfind  tbvdut?2*ec«»fiw<gy'^ 
ConjfmSicM  of  Sattienf  and  Jfffit^  have  ever  naroened  in  one  Year's  fpace,  fince  ons  of  Satum 
th^  wer«  foil  id  ufe  to  lhJ5  prefent.     Thcke  of  Moktms  Calciuated  from  ?^  J^P"®". 
the  j^ho9^  Tahks  indeed  fliake  three  in  the  foace  of  ejlght  Months  betwixf  i2%\^\)'  ^"^ 
-^^  i5(f}..aqd  jiftU  %^6^.  Inckifive;  but  the  S^fl9€wri4$s  x)( ^^dmQttckvfichi 
.Calculated  fron)  the  fhmtpfick^  make  only  onejj  and  the,  ^6  of -^ijjw^  ^^iJf^'  ^^* 
which  JwUkms  gives  us  the  following  Obfervation  in  the  Preface  to  h^  -<i»™^*  "•  H^^ 
fi^pmofiHcd  TM(U^  jt$.  i5^5»  -^^  *4  14**  Jo^*  /•  *»•  Auiang^,  j¥pH^  ^     *^* 
fane  Sefumrmms  c^ppfri^^  qu^  Saturnum^  f^'  ^at  k  parte  Mfriiiimih  ^ 

tence  coni:!^^,  th<c  %h^  Planet  '4^  covwd  ibipe  piW.ol'  .^ypn^^at  tJVs  time*. 
But  without  Ro^on,  Scft  the  Words  ^t^afi  coaperielm  ifSmct^  ;)0t  that  the  one 
did  corporally  cover  the  other,  but  ratlw  tbit  there  wp^  fome  fp^  fi^er^'aj 
betwixt  them.  The  Caroliw  Tables  make  the  vifible  Latitude  of  Satftm  nowy 
« i'  45".  of  yffpitcr  TO*  to",  both  Nordi,  the  Conjunftion  bping  fome  few 
&ys  part :  but  becaufe  their  Latitudes  alter  flowly  we  may  henct.QPJickwfc.the 
Diflraience  8'  25".  to  have  been  nearly  their  Diftance  at  that  time,  thefe  T;^- 
bles  being  grounded  on  the  TjchonicJ^  Oblervations  made  withip  lefe  than  49. 
Years  .after>  and  ihewin^  ijie  Latitudes  of  the  Planets  well  at  this  time  near  /. 
1 00  Years  ktter  we  may  Conclude  to  have  anfwer'd  them  as  well  then;  and  if 
we  confider  how  finaU  a  ipace  the  l)Ijftance  of  81.  minuses  appe^s  to  the  nak«- 
cd  Eye.  in  the  H^ay^ns^  fitpfcaUy  betwixt  two  fiich  bright  Planets  as  Saturm 
and  Jffftter  are*,  tlpat  ihe  OfrpUne  Diftance  agrees  y^  wdl  with  the  Words  of 
ywiRvmS'i  and  that  BicdiJi  was  miftaken* 

I  Their  next  Oftjfmilim  ^ccerdisg-eo  AMmi^  Efhemerieh  founded  orr 
the iVitffWi^  NumJbers,  was-^i/ip.  158J  m  n  JD^.  of  H,  the 5m»  being 
then  ill  17  D^*  of  V,  fo  that  that  Planet^  Rifing  before  him  in^;g«  of  fliort         C^  ooolp 


C  190  ) 

Afccnfion  and  with  South  Latitude  fhb  O^^fi  tould  not  hr.oWcnred  bjr 
d)eN(^le7)ffe^whowasiiuiKifiilof  it»  as  J^^^  Note  in  Page  5  $1 

of  his  HifiorU  CosUflis.    May  30  A*  M.  ^  prmmm  pofi  Coiyundionem  Sa^ 
cumum  vUimtis^  cAfufnnt  d^amUt  inter ]ovtai  ^  SaOffnum  fer  M^idmm^ 


t^4/ 
1    50 


24^.1 


^44 


•  The  fame  Ephmefides  fhew  the  next  O^jfiffBicn  of  SMtmn  and  Jnfker 
\6oy  Dccemher  14  at  Noon  in  9*"  36*  of  1?,  but  the  Ingenious  KtfUr  and 
our  Sir  C3!^.  Hndm  found  it  by  Oblervation  7  days  fooner,  or  the  7  Day  of 
the  fame  Month  in  the  Morning,  in  near  %  Degrees  of  /,  the  Phnecs  beii^ 
■but  themiewly  Emci|;ed  from  uie  Rays  of  the  Sm^. 
'  The  Efffhemerutes  of  the  Learned  Keplet  Calculated  from  his  own  SmU- 
fhme  TJfln^  make  the  next  Omjuri&ion  i6ii.  betwixt  the  7th  and  8th  of 
Jtikf  im  6""  46^.  of  ^  the  Planet  of  ^SifiwrTf  being  then  only  4  Miidutes  to  the 
Koithof  3^^^>  but  this  firft€iw»fiiM£FMKr  in  tht  Fiery  Trigm  happening  un- 
der the  Stm*s  Beams  was  not  bbfervable. 

By  the  fame  74^i!r/,  mi  Eff^JjemeriJesi^  Eidf/foik  C^cvik^ 
tbefe  PUftets  met  again  in  the  15'' of  K^  betwixt  the  1$  and  j6  of  Rtr. 
1^45.  with  ad^ree  Diffia-encc of  Latitude. 

By  the  joint  Confent  of  EichfiaJe's  and  our  fFh^s  Efhen$eriJe$  the  fime 
Planets  were  in  OmjtmSion  again  1661.  on  the  10  otO^oher  at  Noon  in  13  ^ 
30^  elf  /  with  one  degree  of  Difference  of  Latitude  ;  this  Ofy'mt^iom  was 
obferyaMc  after  Smhfit  m  our  Latitude^  but  I  hear  not  that  any  one  obferv- 
<d  it. 

In  eveiy  one  of  thefe  Yean  there  happened  only  (Hie  Coffjim8i9t$  of  the  twt> 
Suferkrsy  nor  is  it  poffiUe  that  there  inould  be  more,  excq>t  the  ffelkcem^ 
McMtiftjmSimmli  near  the  Oppojkion  of  the  Sm ;  for  then  there  may  be 
threes  two  DireS^  aid  one  Bttrograde^  as  has  been  within  the  Space  of  7 
Mocdis,  betwixt  OGFffcr  and  i^laft  inchifive^  of  which  the  tnie  times  are 
4leteniiined  fiom  the  folk»xdng  Obiervations. 
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The  DifUtcis  betwixt  the  Pbmets  were  meafured  with  the  Micrometer  and 
16  Foot  Glafs,  from  the  F$xt  Stars  with  the  Sextam :  thofe  of  the  ii^  by 
my  Aflifbnc  the  refl  by  my  felf. 

On  the  2z  day,  the  Planet  Jftfiter  was  in  Cbnfequerice  of  Sattem  (bme-^ 
thing  lefs  Diftant  from  him  than  he  had  been  obferved  on  the  5^**  day  nev  the 
fime  hour.  Hence  Ae  Middk  Time,  betwixt  thefe  Obfervations  is  pointed 
out  for  the  time  of  their  true  CanjmtSiony  but  to  determine  it  mc^e  accurately, 
I  ftiaD  Examine  the  Obfervations  made  with  the  Sextant  on  the  feventeenth 
day,  which  being  neareft  the.time  are  njofl  proper  for  thij  putpofe. 

Th^  Correft  Longitude  of  the  Heetof  Cafior  now  S  o'»  fo'  41^'.  its:  L^j- 
titude.  5^1^  40"  ^  South.  The  Latitude  of  Satmrn  by  the  Caroline  Tables  96^ 
20''  of  Jffiter  41"^  jc''.  both  North. 

By  the  adumed  Latitude  of  SMsm  56^  ic'^.  and  his  Difhnce  from  the 
If^el  otOf/ior  obferved  and  corredcd  48  ^  3  2 '  j  c.^'.  I  found  their  Diflference 
of  Jx)ngitude48^  jo'  jj'''.  therefore -SU^iKr^  in  ft  .19^  zi^  i^^\ 

Qy  tne/I^tude  of  ^5^^^^^^^^  41'  50''.  and  his  Diffance  from  the 
Star  48*  45 '  lo'^  their  Difference  of  Longitude  48^^  45 '  56".  'and  Jupiter^ 
Place  m^,  ip*' 54' 5P". 

Hence  Juflter's  Place  in  confequence  ofSatfirn*s  i  j  ^  20^^  with  which  and 
the  pi/bnccof  their  Centers  obferved,  the  fame  night  20'  12^'.  I  find  the 
true  Diflference  of  their  Latitudes  15'  2q^''  but  haU  a  Minute  Different  from 
what  I  aflumed  it  on  the  Authority  of  the  Tnkleu , 

The  Apparent  Motion  oijufiter  from  the  14 1^  the  18  day  of  O^^her  by 
an  Efhemeris  exadly  calculated  and  made  agreeable  to  ^hefe  obfervations  is  29^ 
\^'.  o£ Satnm  if  o\^^.  bothDired,  hence  the  Motion  o£  Jupiter  from 
Satmm  in  four  dajs  is  14^  i  ^^\^  I  fay  therefor?  a?  4  days  Motion,  or  14^ 

15'^  1$ 


Digitized  by 


Google 


\\'\  li  to4l5ays,  or  ^(JHours;  fo  is  15'  ip^^  (yfkidi  jj^^is  p^  the 
CpfinmSimof  Samm;)  ta  jo  Hoitts  or  3  Efeys  iS  Hours ;  dhe  time  inter* 
bpfcd  finccthe  OmjmiSim ;  whidi  taken  frcffn  the  17  Day  15  Hour  the 
time  of  my  Obfervation>  ogives  the  true  rime  of  die  Omj$ntSlm  of  the  two 
Pbnctson  the  15  Day,  otie  fiidtl^reiAy  Wfoiirt; after  Noon,  or  accordmg  to 
tie  cx>mmori  Account,  the  14  Day,  at  9  a  Ctocl  m  die  Morning. 

'  At  whicli  time  SiUwt$  is  with  J^^er  in^  190  c^^^  wkk  i j'|.  more 
Northed^  JLatitude. 

The  j&A  'BmAtmm  Uffienfid^.  jStf.  make  this  CmjmiHm  to  have  hap* 
pened  thefone  Day  in  the  fene  iWitude  with  die  Elevemh  S^sr  of  Leo; 
whofe Pkce they  ftate iff ?l  19^  04'  fat.  o'  x6f\  N,  with  14  Minutesdif- 
fatncc  of  I^ritudes  betwixt  the  two  Plasms.  But  tbelr  Obiervation  ferns 
tQ  haveixien  made  only  by  the  Judgment  of  the  bare  Eye,  without  an  In- 
flrument,  wWch  confidered;  T  wonder  not  that  it  diflfeirs  at  all,  but  nther  thit 
the  D^erencc  is  lb  Cnall  fix»n  this  Determination. 

On  the  19  of  jlfifM^  foflowing,  viewing  dien  die  Planets  iodiiJ^m^4i4 
vritb  the  x6  Foot  Gla^,  I  found  diem  a^qxipaidbed  within  a  meafuraWe  Di- 
fiance  of  each  othert^  — 
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p  48    j  y^fitcr  from  the  Lms  Heart        «^ 
9  50  —  —  —  rep. 

p  52     iSiiw^m  fiom  the  fame        * 

P  54  I         ~  —  ~  rep. 

The  £i^«i  Hean  from  £  in  the 
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From  Obftrvations  formerly  made,  I  have  determined  the  true  Pbces  and 
latitudes  to  this  prefent  dme  o^ 

e        O      /       II  o     /        |/ 

S'he.Hteloi  Cifiar        «  S     o  51   10     IM.  o  51  40  Smth, 

Bright*  in  the Zrww flir*^  JE  —  fL  16  15  17  9  41  oy  North, 

iMm  Heart        — —         — .     fL  a  J  14  45  o  x6  zo  North. 

And  firnn  the  above  recited  Meafures*  die  trae  Diftances  of  the  Planen 
ikxn  dbefe  Stars  Jamutrj  the  z6th  at  5>h  40'/.  m.  as  feUows. 
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Whence  I  ^colkft  the  true  Places  at  this  time. 
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The  RetYopadt  Motioa  of  7^^  f«>JEa  Saturn  in  4  Days,  E)etwixt  the- 
Twenty  fixm  and  thirtieth  of  this  Month,  by  my  correft  Ephemeris  is  12' 
15".  I  fay  therefore  as  1 2'  1 5 ".  is  to  4  Davs  or  ptf  Hours ;  fo  is  10'  00"- 
fthe  Difference  of  the  Planets  prefent  Longitudes,)  to  78  Hours  or  tlirce  Days 
fix  Hours,  which  therefore  added  to  the  time  of  that  Obfervation  Jan.  i6^ 
p  ■ ,  gives  the  tme  time  of  the  ConjunSHon  Jan.  29'J  16K  or  according  to  the 
cornmon  account  Jan.  50  at  4^  in  the  Morning.  At  which  time  m6\  the 
PLpicts  are  in  t^  16*  5 1'J.  with  11 '.i.  Difference  of  Latitude  or  Diftance 
from  each  other,  which  is  further  confirmed  by  the  Meafured  Diftances  of 
the  Planets  on  tlie  loth  at  Night  before  recited. 

On  the  i6rh  Day  at  9b  40'  the  Smhs  True  Pkcc  was  bv  my  Tabfcs  in 
^  i73  2i'4,  fo  that  hewasnowabout  i-of  aD^rccpafttneir  Oppofition* 

Towards  the  Latter  end  of  the  following  ^fril,  the  Pkraec  Jf^er  hcgm 
to  approach  Fatsnm  again  both  being  now  Direft ;  die  28  at  Night  with  the 
16  fbot  Gla6  and  Micromctfr  I  meaftutd  the  Diflances. 
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From  thefc  Obfervations  I  ftatc  the  Diftances  of  the  PLmets  from  the 
Fixed  Stars  M^  7^  *  9^  5'.^.  »•  as  follows. 

o       '        t» 
Satwm  from  the  hiom  Htan  -— — 

yufiter  from  the  wme  — — 

V^//r»  from  E  in  the  Lyons  Head  -— 

'^Hpktr  from  the  fame  -— — 

^^  o    •'       '' 

Hence  the  true  Longitude  of  Sm.  Q,  14  27  42.  />.  i  12  4(5.  Norths 
of  JffpiterQ  14  ztf  57.  Z^.  o  56  45.  Nbrfk, 
Diflference  of  Lon^tude        — —         i    4.  Lot.  o  i<S    j. 

The  DifiRsrence  of  Latitudes  femethii^  exceeds  theDiftancc  meafured  with 
the  MioMneter^  by  reafon  that  the  Wind  then  (haking  the  Sextmit  permitted 
us  not  to  be  (b  exad  as  ufually,  but  the  Difference*  being  lefs  than  half  a 
Minute*  I  efteem  incoididmble. 

The  Diurnal  Motion  x£  fftfittr  fiiom  S^um  was  now  3 '  1 5'^  It  holds 
therefore  as  j'  15  '.  (one  days  Motion,)  is  to  one  Day  or  24  Hours ;  fo 
V  4".  (the  Diftance  of  '^ufitcr  from  the  6  with  Satsim)  to  8  Hours,  the 
Interval  betwixt  die  Obfervation  and  folfowing  OmjmiHony  which  was  there- 
fore 17    after  "Noon,  or  according  to  the  viugar  reckoning,  Mojf  8.  at  5  a 
Olock  in  the  Morning.    At  whidi  time  the  true  Place  of  the  Ptanct  is  fL 
140  28  'i,  the  Difference  of  their  Latitudes,  i  y '  40".  Soiurn  being  fo  much 
inore  ficMrtherly  than  ff^er* 

In  all,  beft  efteemed,  ulfirofwmicd  Tables  extant,  the  Mean  Motions  of  the 
^tloftet  Satnm  ^are  too  Swift,  of  JnfUer  too  Sbw  confiderably :  Hence  it 
came  to  pais  that  they  made  the  Dire&  OmjtmSms  fome  Days  Later,  the  Re^ 
^rogr^ide  earlier  than  uiey  wone  found  by  Oi^ervation. 

X.  0£t.  16.  ft.  n.  ih  40'.  mane  Situm  Javis  &  Satsmu  Tubo  &  Micrame-  ^  Dantiick? 
tro  ex  voto  deprehendere  mihi  obtigit :  quo  tempore  fimul  Fbca  quaedam  &■  j^,^*  ^^^[s'^ 
tis  confoicua  (<iuod  notatu  dignum)   didis  Plmem  6tis  prope  adharebat«n*ip*^*.ji6. 
Jtfiter  iefe  cum  tribus  Omntihm  tum  offerAat,  forte  &  Qjiartus  adfuit,  fed 
<h  Nubecuhs  baud  fiiit<onfpedus.    Satttmw  diftabat  ^  Jov.  16^  44" ;  Js^i- 
ter  i  Stella  (ni  feltor  in  Armo  Dextro  f\)  27'  55"  5   Rurfus  SatHrwu  '^  di- 
^a  "Stella  38'  i".    Stella  dida  veriamr  moao  juxta  noftrum  Catalogiim  in 
^90  2'  pM.  f^  &  Latit.  o^  20'  45".  B.  Die  ;o  OU^h.  y  mane  Diftantia 
Ii  &  V,  25'  5"  extitit ;  unde  certo  coUigcre  licuit  Conjunlllonem  jam  ante 
complures  dies  celebatam  elle  quam  Ephemerides  Calcululque  primum  die  5 
Navcm.  exhibent. 

Id  quod  fubfequentes  Obfcrvationes  adhuc  darius  demonftrant.  Nam 
Loco,  quod  Diftantia  V  &  fi  de  die  in  diem  (ft  6  inftaret)  paulatim  Mi- 
nor fieri  debebat,  continuo  Auda  eft.  Die  i  Ntrv.  hor.  rmahe,  ope  N.kro"  , 
metri  ndftri  difta  Diftantia  extitit  }  i '  5  5  "*  Et  Die.  2.  N(yv,  eandcm  Diftah- 
ti^m  ruifus  reperi  55'  21".  Die  5.  Noru.  mane  hor.  i.  jam  59'  9"  \  Die  4- 
N<rv.  cak)  perquam  fereno  adhuc  paulo  Major  dida  Diftantia  inter  h  &  ^ 

''^"''"'■'-  see.  Akc^^vGoOgle 


Alteram  Omjwt^oftem,  quod  attinet  qus  ex  Retrc^reflionibus  horont 
Planetamm  incidere  debebat  fecundum  Epliemeridum  Scriptores  die  2(f  %♦ 
wiorn  hnjus  Anni  currentis  K^Sj.  Obfervationes  nonnuUas  ac  pra^uasruK 
bitas  hie  apponam* 


Temp,  ex- 

Ah. t6%i. 

alt,  corr. 

veff. 
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Tek  I 
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I  <J  10    0 
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Dift.  SatsiT.  &  Jov.  inventa  eft- 
Dift.  SatHT.  &  Jov.  '■ 

Dift.  Ai^/iTi.  & 
Dift.  Satfir.  & 
Dift.54r^.&^ 
Dift.  Satur.  icjov. 
Did.  Satttr.  8c  Jov. 
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»}00 
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22  J 
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17  19 

15  59 
14  5 
12  55 


I(?00{  Q  12  10 


Feb.  p.  vefp.  9^1  o'  8".  PUmetas  Tuba  confpexf  per  dehifcentes  denfiffimas 
mibcs ;  Oculoque  fugitivodeprehendebam  ConjwtSionem  ipfim  jam  cdehratam 
cflc  noftc  prxccdente  inter  8  &  9  /ir^.  Nam  difta  Diffiantia  paufo  an^Sor 
modo  apparebat.^  Prom  etiam  11  Febri  vefo»  p^  o'  o''  fidum  eft  r  nam 
Diftantia  inter  Soiurmm  &  Jovem  erat  2000,  noc  eft  o^  15 '  1 2''  Mkrmmtn^ 
quae  die  8  Feb.  tantum  inventa  eft  o^  12'  o^*. 

Ad  haec  OmjmtEttMem  jam  efle  celebratum,  exinde  cCTt5  conftAat,  quod 
merque  PUmeta  cum  Fimre  Vrft  Mdjoru  non  ampliuS)  ut  quidem  die  8  Felt. 
contingebar,  in  linea  fubfifteret  re<fta ;  tum  etiam  quod  Santmns  nonampfius 
id  Orbitam  yeruldium  fub  Angulo  Refto  commoraretur. 

Quo  aurem  hoc  ipfiun  eo  evidentius  redderetur^  Ohf^ationes  nonntilbs 
diebus  fublequeotibus  continuatas  hic  opponam.. 
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Ex  hifce  igitur  Obfervationibus  contihuatis  fatis  fuperque  liquet,  cum  de 
die  in  diem  PUmeta  ab  invicem  magis  m^ifque  difceflerint,  quod  Qmjm£ii$ 
ipft  inter  8  &  9  Febr.  revera  jam  f uerit  obfsrvata. 

Denique  adjicicndum  pariter  cenfeo  A^rophilorum  gratia,  quidnam  cira 
Tertiam  eonun  Omjm^ignem,  Menfe  Maii  obfervaverim^ 
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u^   idSj. 


Temf.  Site, 
ffor.  amM, 


Man 


8 

lO 

II 

12 

i<f 
la 


h.  ' 

9  14 

p  to 

8  4r 

P  4J 

9  JO 

5>  50 

S>  4a 

10  00 


Ohfervatimeu 


Dift.  Satmm  &  ^Pwi  inventa 
eft  Alifey*«*f/r»  -^  4300 

3750 

—  3450 
■-            3050 

■  2800 

—  2JJO 

■  2400 

^      »  2250 

■   _   "  2150 

■ '  ■   '  2100 


zo 

II 

45' 

21 

9 

M 

22 

9 

20 

*3 

9 

5 

24 

10 

d 

25 

y 

50 

2<$ 

II 

0 

27 
28 

9 

5<J 

9 

f£ic  die  extidt  Vha  Omjm^io. 
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Ex  quibus  Obfervarionibus  cuilflbet  nunc  liquidum  eft,,  cum  Diftantia  5V 
turni  6c  J^vis  de  die  in  diem  continuC>  decreverit  ad  i8  MaiiyrSc  ab  hac  dk 
rurfus  creverit,  Omjm£Honcm  horum  PUutetamm  eadem  ipla  die  etiam  acci- 
difle,  &  quidan,  (uti  ex  obfervarionibus  diei  i  j,  &  20.  Maii  j^ct)  hora 
antemeridiana  lo  :  quae  (ecundum  Ephemeridum  Scriptores  die  i6.  primum 
ii^ruere  debuit.  Sic  ut  hasc  tenia  &  ultima  hujus  Anni  ConJH^t^io  MagtuL 
pariter  baud  mediocriter  iTabulas  eluferit  5  ita  quidem  quod  citius  ultra  8  in- 
tegros  dies  revera  contigerit. 

De  c«tero>  banc  ultimam  Conjuf^Honem  jam  cdebratam  cfie  £:•  18  Maii 
ve(p.  hor.  10*  fuifle,  ex  eo  liquet,  quod  Saurnus  jam  non  amplius  eo  tempo-^ 
re  ad  Orbitam  JcrvudlHm  fub  Angulo  verfabatur  Redo  j  demde  etiam  ^utk 
ex  fubfe?[ueatium  dierum  oblervationibus  videre  eft,)  quod  a  die  1 8  M^  ad 
diem  28  quoufaue  Mtcvomctto  Diftantiam  Saturni  &c  Jovis  dirimere  potui>. 
continuo  zu&sl  iuit. 

Ultimo,  notandum  quoque  occurrit,  cum  die  2 1  Mali  vefp.  inter  reliquas 
obfervationes  etiam  Diftantiam  utriuique  Pkmcu  \  Stella  ^ufcrim  in  Pede: 
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jinteriore  Dextro  Vrft  Majwis  fextante  ol>tinuerim>  atque  eadcm  diAa  Stella 
cum  utitxjuc  PlaHet^in  esdan  nmnl  ftrc'Tcfta  cuiu'LuuiulciCiit  1iijcI)"({uoq 
promptum  fir  cuilibct  Rcrum  Caeleftium  cultori  dijudiGare>  an  obfervationes 
mox,  Sext^wte  noftro  novo  fimul  obtentaB,  cum  obfervationibiis  Mkrometro 
captis  omnino  dtiam  ccMweniant.  Sextante  Diflantia  J&ok  k  dida  Stdk  ecac 
^iOjS^  40'^  &  Saturm  51^  19'  45^';  fie  lit  genuina  utriulquc  PUmtit 
Diffantia  extiterit  18'  55^*^  ,•  Micrpmetro  vero  ea  ip(a  Diftantia  inventa  eft 
ea  \ph  die  21  fc.  A faU  zo^  ^'  '^  fie  ut  Sextame  obtenta  i'  14''.  Minor 
extiterit.  Non  eft  autan,  mi  Amice,  quod  exiftimcs  Koc  vd  ilb  Inftm- 
mento  me  aberrafle,  minime  profedo;  quippe  Saturmu  &  y^ker  cumdi^ 
Stella  non  omnino  in  linea  re(?b  fubftiterunt ;  prout  cuilibet  ex  Globo  8c 
Calculo  patet,  hincque  neceflario  illa^difiantiat  Scxtatite  denvata^  cdam  pank> 
minor  oportujt  .efle.  _  \       \ 

The  MtMnCon^  XXXXVII.  Hicciolf  in  thelSecond  Part  of  the  fi^ft  Tome  of  his  u4&«j^, 
•mfw  1u^  has  given  us  a  Table  of  all  the  mean.  ConjmiQiow  of  the  two  Superiors  fciii 
ten  by  -Mr;  ^hc  Creation  till  the  Tear  of  Chriji  ^$58,  but  vpy  Couife  an^  inccMred.  I 
FlainAecd.  have  therefore  made  a  new  one  fcr  j^  Jiafefutians  which  are  completed  in 
».H9-?*f4«  855  ynlknTears^  and  255  Days  from  thiar  man Motipns^  wtich  I  have 
^"'^^•^^^'•correaed  by  very  Jate  Obferv^ions.  This  being  the  Period  of  the  Grau^ 
CmjmtSwnS'i  after  which  Space  of  Time  they  return  to  the  &De  Race  of  the 
.Zip«wri^  within  4  of  a  D^ee. 

The  Ordinary  GMJfmSsons  happen  once  in  Twenty  Years*  or  more  precjfr- 
ly  ip  19  jftdian  Years^  and  j  1 2  Days,  in  which  time  -Sltti^mV  Mean  Motioa 
is  8 !  2®  48 ''J-,  Jupiter^ s  the  feme  above  one  Revolutwf^ 

TJhefe  are  commonly  termed  the  Zjcffir  of  the  Great  OmjtwQiwtSy  which 
-continue  in  Sigm  of  the  fame  TripUcuj  for  10  XevaU^ms  to  each  other,  or 
198  Years :  each  ConutM£lim  according  to  the  Mean  Motions  being  8^  20 
48'!  removed  from  the  preceeding,  fo  that  if  any  QmjunSlum  was  made  iq>- 
oti  the  firfl  Point  of  'T,  the  next  following  fhall  be  in  2048^  of  7,  and 
an  the  following  for  ip8  Years  ihall  fall  in  T,  fj  and  /,  Sifffs  of  the  fame 
Tripliciiy. 

But  the  1 1  CoHJmtRm  after,  (hall  happen  in  the  firft  D^ree  of  ^,  and 
the  following  ten  Conj$t9t£Hons  in  t?,  ^,  and  V?,  ^igu  of  the  fame  Tr'tflkitj. 
Of  thefe  the  firfl  is  called  by  our  Afhologers  the  Greater  ConjunEliom. 

But  the  Greatejl  is,  when  after  45  CcnjunElkns  compleated  in  855  Years, 
235  Days,  the  Mean  ConjunElions  having  been  made  in  affthe  iSrgw  return 
to  that  Point  of  the  Ecliftick^  from  whence  thev  began  :  tho*  I  mml  conftfs, 
had  I  been  to  name  them,  I  would  have  callea  thofe  the  Greatefl  which  h^ 
pen  in  the  Signs,  ffi  and  ^,  becaufe  then  the  Planets  Rife  higheft,  ^nd  are 
tongcfl  viiible  in  our  Ihrhcony  as  alfo  being  near  their  North  Nodesy  they 
approach  neareft,  and  if  they  have  any  extraordinary  Influence  (which  TVii- 
^ojd  thinks  either  they  have  not,  or  if  they  have,  we  underlfand  not)  it 
muft  according  to  their  Axioms  be  ftrongeft. 

Thofe  whicn  happen  in  ^  and  ^  I  ftiould  call  the  Greater  or  Middky  be- 
caule  th^  Planets  being  then  near  their  SouthTVi^^/,  may  approach  each  other 
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jfiain  very  nearly  tho*  Aey  rife  not  fiigh  in  our  Horizcuy  bang  in  SouAerj* 
\m  i  the  reft  might  be  accounted  the  Lejfer  or  OrSutry, 
"  The  MeM  OmjwiQieH  of  Saturn  aid  JttfUer  this  Year  itfSj.  was  on  the 
TAth  Day  of  Jarman  old  Stile,  at  12  Hour  after  Noon  m  the  Meridian  oT 
fJmdoth  at  which  time  the  Mean  Motions  of  both  the  PUnets  were  4'  1 1» 
45'.  This  may  be  the  Bju^d  the  following  Ti^/f. 


A  Table  of  the  Me^  Onju^^ns^  of  SafwrH  and  J^^- 
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By  this  TMe  to  find  the  Time  of  any  Mean  OmjstftSiioH^  Paft  or  Futtutt 
iicareft  to  any  Place  of  the  Zodiackj  for  Times  Paft,  fubftrad  the  Longi- 
tude of  the  given  Place  from  the  Longitude  of  the  Radix  4^  n^  45'.  3ie 
refidue  feck  in  the  laft  Column  of  the  Tahk ;  if  you  find  not  the  prccife 
Number  take  the  next  to  it,  againft  this  you  have  in  the  fecond  Column  Ac 
Years  and  Days,  and  in  the  firft  the  Number  of  QmJHit^iom  paft  fince  any 
was  made  in  that  Place,  fubftraft  the  Years  and  Days  fi"om  i^Sj.  %«.  i^ 
and  the  Motion  fix>m  4^  11^  i^\  fo  have  you  the  true  Time  of  me  Afr4fi 
Conjunffioffj  and  Longitudes  erf"  the  PlaHet4  then. 

But  for  Times  to  come  fubftrad  the.RoMx  fi-om  the  given  Place,  feek  the 
Refidue  as  before  in  the  laft  Column ;  if  you  find  it  not,  take  that  you  find 
ncareft  it ;  agauift  which,  as  before,  you  have  in  the  fecond  Column,  the 
Yeai*s  and  Days ;  in  the  firft,  the  Revolutions  future ;  for  Example, 

If  it  were  required  to  know  when  the  laft  Conji0iSHdn  happen'a  in  the  firft 
D^..of  ^^  Subftrading  ^  or  Ten  Signs  fixMn  411^  15^  the  Refidue  is 
6^  11^  15'^  which  feekinff  I  cannot  find  in  the  third  Column  of  the  TabU^ 
but  I  find  6iz^  5^'.  which  is  not  two  Degrees  more,  and  ^ainft  them 
5  i(J  Years,  57  Days,  and  in  the  firft  Column  i6y  for  t;he  Nun£er  of  Om- 
junlliow  interlapfed.  Subftrading  5i<J  Years,  5,7  Daysfirom  idSj.  Jan.  14. 
there  remains  i  %66  Years  522  Days,  which  ihews  me  diat  the  dnjmiEiim 
was  intht.Teat  1166^. Nov.  18.  and  fuhftrading  the  Motion  (f^  12^  5^, 
fixmi  4'  1 1  ^  45'.  it  points  me  to  the  Place  in  ^^  28^  49^. 

Or  if  the  Time  of  the  firft  ConjunSHon  m  ^  to  come  were  demanded.  I 
fubftrad  the  Rfdix  4^  11^  45^  tirom  6  Signsy  the  Refidue  15.17^  15'.  I 
feek  HvthcrTiWp  but  find  it  not,  I  take  theDeforethe  next  to.it  i«  20^  i^^ 
againft -which  flands  557  Years,  124  Days,  ttefe  tadded  to  12^83.  Jm.  14* 
give  me  the  Year  2040,  and  158  Days,  Maj  18,  for  the  Time  of  this 
Qmjun3ia9h  and  adding  the  i^  20®  29  .  to  t\it  Radix /^"^  11^45^  it  makes 
6t  i  ^ '  z^\ '  for  the  true  mean  Longitude  of  this..  Omjuf^lion. 

'  From  the  Mean  ConjnnSHon  the  Apparent  may  be  found  by.  the  helpiof  t 
tPJanctory  Inftrument,/or  the  uiiial  Affronomical  T-ables. 

•TheSbMJoTvsof  LXXXVIir.  I.  S.  Ciw^p^waffinTis,  that  hehathreniarkedintheBffrj  of 
litc^^l^^iW  3^^^'  *^  Sha^im^s  of  his  SattUttes^  and  followed  than,  and -at  IcngdrfeeH 
iJI/caiJ^ani.  ^^^  Emerge  out  of  his  Di/^ 

n,  I. p. 5.  2.  M.  Caffinh  after  he  had  difcover'd  <by  the  means- of  thofe  excfllent 

By  M.  CaOini    Giajfcs  of  3  5  FooT  made  by  S.  Campani)  the  Shadctws  caft  by  the  SattBins  rf 
rfr^n  10  ^*J^^  ^pon  his  Disk^vf\itn  they  happen  to  be  between  the  Sm  and  Him ; 
f,  171.11.82.    ana  after  He  had  alfo-  diftinguilh'd  their  Bodies  upon  the  bisl^ofympiter; 
J.  4059.         made  fome  Prediiftions  when  they  ftiould  appar,  to  the  End  that  the  Curi- 
ous might  be  convince  of  this  Mattjer  by  theirt)wn  ObJervations. 

ScMne  of  thefe  Predidions  have  been  vferified,  not  onlv  at  Romcy  ami  in 
other  Places  of  Itatjy  but  alfo  at  Paris  by  M.  ^uz^ut,  andf  in  Holland  by  M* 
Mngens;  particularly  Sept.  z6.  V66^n  at  half  an  Hour  after  feven  a  Ctockf 
4  one  of  fjiefe  Shadm^s  was  jfcen  both  in  France  and  in  Holland* 

r^  Thefe  1 
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The  SpotSy  have  this  Peculiar,  which  diftingulAicth  them  from  all  ochei% 
that  they  are  found  precifcly  in  that  Place  of  jM^ctj  where  feme  SmcUUc  is 
fcen  by  the  Sun ;  that  they  go  from  the  Oriental  Limb  to  the  Occicfental  of 
the  Difque  o^yHpUeri  wih  a  Motioh  always  equal  to  that  of  the  ^Mellke ;  that 
in  refped  to  us  they  precede  the  SatelUte,  before  the  Oppofition  of  J^f'^^^  to 
the  Snny  and  follow  him  after  the  Oppofition ;  that  the  further  Jufiter  is  di-  - 
,ftantfh>m  the  Oppofition,  thegmter  1$  the^apparent  Diftanc»fti<rf'.thefinie 
Satellite  \  that  at  divers  Times  of  me  Year,  this  Diftance  cliai^hin  Propor- 
tion of  the  Annual  Parallax  of  the  Satellite^  according  as  he  is  differently 
feen  by  the  Sm^  and  by  the  Earth  \  and  that  at  one  and  the  &ne  time  of 
the  Year,  when  divers  SattUitcs  happen  to  be  between  J^ter  and  the  Sun^ 
the  Sfots  corrdpondfent  to  them  arie  diflant  from  them  m  Proportion  of  tl^e 
Semidiameters  of  the  Circles  of  the  f^e  Satellues^ 

J.  jIn.  1666.  Jan.  i6.  about  j^  i  j'  in  the  Morning,  I  perceived  (with^/  ^-  Hoofc, 
a  60  Foot  Glafs)  near  the  Middle  of  the  Zone  ^,  a  verv  lound  SjH>t,  like'*-  'L^\\f/ 
-that  i«prefented  at  gy  which  was  not  to  be  perceived  aoout  half  an  Hour 
before ;  and  I  obfemd  it  in  about  10^.  time  to  be  gotten  ^hnofl  to  Jy  keep- 
ing exqiial  Diftance  from  the  Satellite  h,  which  moved  alio  Wcftwardly,  and 
-was  jcnned  to  the  Disk  st.i  at  jh  1  j<,  fo  that  it  was  fufficiently  evident 
that  this  black  Spat  was  nothing  dfe,  fave  the  Shadow  of  the  Satellite  A,  Eclip- 
(Ing  a  part  of  the  Face  of  jHpiter.  The  other  three  Satellites  in  the  time  of 
the  Edipfe  were  Wefhwttxis  of  the  Body  cT  y^piterr, 

LXXXIX.  i^  Annt  duo  &  ampKus  elapfi  funt  ex  quo  Eruditilliraus  Ri^i^eilopsntions^ 
chardm  Taamleim  Armiger,  mihi  mzxmm  yavialinm  Siderum  a  Centro  J^l^i^^^}^^^^ 
vis  Digrejfwnesy  4  feipfo  S>fervatas,  necnon  &  Motus  cujufque  Medios,  Mo-  Flamftccd.  ».  ' 
tuumque  illorum  Radices,  ab  Oblervationibus  ejus  deduAas,  Tau^leio  fuo  81.  p,  4036, 
accommodatas,  communicavit.    Ab  eodem  deinc^  EphemeriiiestudSy  Clarif-  4^3 7-  »•  94- 
fime  Caffitte^  Medice$r$tmSiderwn  An.  i<J<J8.  impetravi;  quibus  quando  cum  ^'  ^^^'  ^'  ^  * 
Motus  turn  Motuum  Riadices,  necnon  &  fummas  Eloneationes  I  Tc  confti- 
-nitas,  nonnihil  a  D.  T<mmleu  inventis  diflidere  comperui,  &  Ego,  quod  ipfe 
impenfius  hortatus  eft,  nonnuUas  prima  quoque  Occafione  Oblervationes  m- 
-ftituere  Opera  fore  pretium  duxi.  Micrometro  itaque  &  Tubo  14.  Fed.  An. 
1672.  Menfe  Mar.  Stil.  JuL  fequentia  qua  potui  Cura  Experiments  pri- 
■ma  feci,   Obfervationibus,    in  majorem  Certitudinem,   identidem  quaquc 
*>Iode  itaatisi 

jin.  i6yu  Mar.  ^p^7^II^  Linib.  jft?w rcmotior  i 4/^.  SateJlke d!A. 

^7.  8;  Limb,  rcmotior  ab' eodem  4/^,  -fiirfflSren.  i8./.4<»j7» 

r59i=rp~50 
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y^w  Diameter  pluribus  obfervationibus  reperta  128.  Ergo  Semidiame- 
ter  <)us  54 ;  qua  divifis  Diftantiis  obfrn  atis,  apparentes  fient  SatelUtis  \ 
Limbo  'Jttvis  Remotiori  Diflantiae  in  Semidiametris  ejus. 
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Aberat  ergo  SateUes  i>  extima  l^ogationf)  io  prion  x)Iiarvadaoe» 
tuni4'i  inkcunda23^;  inteitia26^:  S^eiwiiametri fcrupukx (bcagco^^ 
quos  propterea  (i  obfirrvatis  tkn^muhm  i^odo  debko  tdfioamus*  £air  nuad- 
m*  Digrdlioncs,  hujus  4^1  SauUttisj  A  cenot)  5^i»^  per  primam  Ofaferva* 
tionem  iaO>  5^ ;  per  iecundam  24^  14^ ;  per  tatiam^  24^  24^ ;  cfxatt 
Th  ftatuifli  tantum  25^^.  R.  TmmUms  24^  yu 

Harum  Elongationura  poflieriores  duas  accuradom  auftima  <{uippe  qui- 
bus  inveftigandis  obfervariones  commodas,  omni  qua  cura  poteram,  per^  ? 
priorem  deinde  inter  plura  no&k  1^  Adverfaria  inveni  qoam  perirac 
ex<^uifite  captam  baud  auHm  afiirnlare*  Utcuaque  taoien  ObTervarioaem  oA^ 
jecij  quippe  qui  non  adeo  ^  fequentibus  difTenrity  quin  eas  poflit  confiimare^ 
necnon  oltenderC)  perparbm  (fi  quicquam)  rrmiih  Ski&nm  quam  dsnam 
verfus,  hunc  Satcllitem  ^Jow  Elongari. 

Sed  tamen  inter  obfervandum  fenfi,  Aeris  &  Veo^  iBotuizb>  mMOCodoirA 
tt^itando  Tubum  (ad  ere^i^  Abietenit  qpt  fufits>  jlr  trochlea  iub  db  pe»- 
iikm)  obfcrvati^em  reddere  difficilem  ;  ouin  tc  &Gqueiiter  efficett»  ut  m* 
mis  firidas  acaperem  Difhntias.     C^iamoorem  i^  ^ritras  hiqufinodi  oUer- 
vationibus,  quae  fumnnam  curam  &  pr«cifioiicm  depo(cuntf  eo  dquc  fiiper- 
fcdfire  confHtui)  dooec  conunodipFem  iis  inftitucnms  locum  aptaruDs  quern 
tandem  paravi^     In  Foxeftra  qn^daip  Li^eam  Machinam,   br^vis  adinfiar 
Scalar,  aptari  airavi ;   cujus  operi  impontus  Tubus  quaquaverfum  convcrti 
potuit,  ncc  a  ventis,  nifi  admodum  tutbidis,  hinc  inde,  ut  fub  die  fuit,  agi- 
tari.    Huic  irapofito  Tubo^  -A.  i6^j.  ^pr.  4.  Vefp.  Meipfum  obftrvati- 
onibus  onuii-'diligentia  peragendis  accinxi,  nee  frufb-a  quidcm :  Etenim>  cxio 
j^dmoduna  /erenc^   omnes   quatuor  Sate/lUeSy   per.  Tubum  Lentium  Con- 
vexaaun>  conipexi,  &  eorum  infra  fcriptas  a  Limbo  ycvisy  cuiquc  ronotiori, 
Diflantias  Dijneofus  /urn ;  (cil» 
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4     171     172      Altitudo  JaVH  Q^dnxM  fo*  MpccWi  capttt 

^4^  —  00'.  Ei^  hora  a^paitns  Drrtee  S^i  z<^f.  m.  &  tunc  4'*'  ikrriSb  infii 
lixieam  utrinque  per  excnnos  SatMfeh  apporuit ;  fed  vix  plenaoi^  sd  fallor. 
Semidiametruin* 

Jtnfis  Diameteis  idenridem  rcpetiris  oWervatiotiibuH  tcpcrtst  i  j  5  j  Simidia- 
mecer  eigo  6&L>  qux  obfervatis  fubhta  I>ifiantiis>  fienc  interftidar  inter  Cen* 
trum  Jwkii  ComkU  Prkmy  jtfo;  Stcmdi  ^69 ;  TcrtH,  921 ;  Q^arti,  20 j ; 
ouflnis  per  661.  divi&b  prodibunt  vi&  £Iongatio]ie$  a^centio  Jovh^  in  ip« 
bus  SemidiaaieQns» 
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JHilis  Semidiametri  feacagenariis  ^  fumma  Elongation^  quos  ptx>pterea  fi  obfem 
yatis  addaiims>  fient  extremse  DigrefSooes^ 
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CoiDOKxIa  riafas]>paevila  dari  opportuoitas  .^^  ii»  ve^eri:  quamobrenii 
cum  non  ab  uioo  aut  akero  Bxperimenco  cfijftantias  lias  duxenm  de&iieiidas>  ho* 
bitis  tunc  etiam  ObiervacioiiUxi$»  ukernismeaimia^iiffereinftittii^  qw^cAm 
^imum  au4>icaba^  Cxlum  aiczjtvmi  rans  ada&^nubibus  tedtanieiat).  ut  fub* 
obfcurins  non  nifi  aUquando  .Sir^UiM^  pocuaim  CMfl^ere ;  quonm  ttuix»  h 
limbo  Jinrii remotiori  >  ut  tulit  aety  qpi  jiftami»y  »iwim»    ^ 
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4    942.  Iterum  557,  Mq  Vv^  >4^  00'  ergo  Kbra  tppanehsy^  ^6\ 
Sat€lks  Qumnt  paub  fupra  lineam,   per  PrimHm  &  Sccumlftm  du^un,       ^<^  j 

F  f  f  i  apparuit.   by  CnOOglC 


(  40+  ) 

ipparuit ;  Tcrtius  mfra  earn,  fed  &  aliquando  exjftimavi  in  ca.  ,  Jcvis  capor 
diameter  i}i>  Semidiametcr  ergo  66j  obfervatis  qu«  fubdufia  Diftandk 
interfUtium  dabit  inter  centrum  J  avis  &  Primi,  5  5$^,  S.ee$mdh  5  j<^ ;  Tertih 
881  >•  Ouartiy  891  i  quibus  figUlatim  per  66  divifis,  prodeunt  Elongationas 
apparent^  a  cwcro  'jovix  in  Semidiametris  ejwfdem,   Primi  quidem  f^  8*; 

Satellkwn  Motus  Medii  ^  Plem^^edicehy  cirni  Diftantiis  eorum  4  centro 
'^ovis.y  fecundum  numeros  tuos  fuere,  ut  in 
hac  tabellula  exarantur*  Unde  videre  eft, 
Primw^  a  fumma  ^Ebngatione  abcfTe  fcrupukx 
Semidiametri  ic/;  Securuinm,  26';  Tertitom 
j&';  quos  propijerea'  (i  obfervatis  Elongationi- 
bus  ad)iciamus,  fient  Max'mut  hinc  decficcndx 
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perparum  ab  lis,   quas  oblervationibus  nofitis  Charts 
deduximus,  diflentieotes*  .  . 

His  tamen  utrifque  vicibus  Jntmm  Satelles  ad  Lacvam,  Secundus  &  Tertmi 
•ddextranw  4 /(W^apparuere;  fcd-iAr;  15.  vefp.  Tertium  ^  fini&ny  inmaxi- 
aok  Elongatione  appariturun^  prdsvidi,  cui  propterea  Phsnomeno  invigihrs 
opcrs  fore  pretium  duxi,  mmirHm  nt  perfpiccrem,  num  eadcnt  efFcr  cjiSfem 
Sattttku  ad  mamim  utramque  ^  centro  Jtfvtsy  fumma  Repiotip.  Cxhim  no- 
de obfcrvationi  antedifta  fudum  erat ;  fie  pro  voto  pbfervavi  circa  hor.  74* 
Ta-tii  Diftandam  pf  ^  ;  &  ^trvU  Diam.  151.  ytrvls  ergcr  Semidiamcter  ytfi, 
obfervat«  quit  fubdpAa  Diftantiae,  fit  interftitium  inter  centrum  Jfri^is  &  Sa^ 
^  teUitcm,  889 ;  quod  per  eandem  Senridiametrum  divifum  vifibilem  dat  Elon- 

gationem  Qmith  ^  Centro  Jirvls  in  Semidiamecrist  ipfius  ii^A  55'«.  Motus  ^'4. 
tcUkis  medius  erat  j  ^  04^  9C  .  "Lot.ii^'  Jivh  Verm  ^  i o^  27^.  Ergo  Piama  I 
Pleni^AieJioeo  9^  5^  42'  alierar,   i  (timhia  Elonjjatione  tantum  fcrupulos  j:  t 
quos  fi'ohftrvatsB'digrefli(mi''i5W  35^  adjiciamus,  fiet  maxima  ad  Smfiram 
hac  vke  15W  ^g\  parte  nimirum  tertia  Semidiametri  minor  ouamad  Dex^ 
traoh  bii  con^irantibu^  jioris,  obfo^vimus :   Quod  mihi  viaetur  innuflt, 
efle  aliquam  Ctam  &fkkm  *hiij«s  '/^Mnr  ^<  Centro  Javis  Excentrkitatem. 
Mi  iHjfmment      2.  The  Littlc  Cirde  in  the  Middle  reprefents  the  Planet  yf^fitery  the  four 
for  finding  the  Concentrick  Circles,  the  proper  'Orbits  of  his  four  SateUitesj  duly  prqxMtion- 
p£s^slt4J«  ^  to  the  Breadth  of  his  Body  5  the  Diftances  betwixt  the  parallel  Lines  in- 
from  hisAxk',  tcifc5lng  thcttf,.  bciiig  cach  equal  to  one  of  his.  Semidi^eters.   . 
iy  Mr.  Flam-       The  A  divided  Circles  next  without  thefe,  are  diftinguiflied- into  lb  many 
ftccd.  n.  178.  p^j.^  35  ^^^  21^  jgyj  3,^ J  hours  in  each  SatillUe*s  Revolution  ;   the  inner- 
moft  of  them  fenring^  for  the  Fvrfiox  Irmcrmo^  Satellite ;  that  next  it,  for  the 
2^  ;  that  next  without  this  for  the  3<' ;  and  outermoft  for  the  4^*^ ;  above 
which  is  a  finall  divided  Arch  of  15  Degrees. 

By  this  to  find  the  Diftances  of  the  Sat^UHts  fi-om  X^  -4v/rto  a  propofed 
Time.. 
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I.  Find  the  PuntlUx  oFyffker's  Orb  to  the  Time  propofed,  and  note  whe* 
fher  k  be  to  be  Added  or  Subftradedr 

z.  Extend  the  Thread  fix>m  the  Center  of  the  bifirtsment  over  the  Paa^dlax 
liumbred  in  the  fmall  Arch,  it  cuts  ofF  in  the  four  divided  Circles,  fo  many 
hours  as  each  Satellite  fpends  in  palling  from  the  jixis  of  the  Shadow  to  the 
jlxis  of  U  viewed  from  our  Earth ;  thefe  I  call  the  Simple  ParaUdikk^Inter^ 
vdsy  which  if  the  Parallax  was  to  be  added,  are  alfo  Additional,  if  to  be  fub- 
ilraded,  Subdudive. 

5..  To  thefe  Paralldltck^  Intervals  add  the  Times  of  half  the  Duration  of 
the  Ecliffe  of  each  SateUitey  which  for  the  Firjl  may  be  -aflumed  i^  lo'  j  for 
the  %dy  i^%o\  (greater  Exaiftnefs  being  needlefs)  ;  but  for  the  j^  and  4/ A 
when  EcUpfidy  (their  Immerjwn  into  the  Shadow  and  Emerjion  from  it  being 
commonly  given  in  the  Catalogues)  take  half  the  Difference  of  thefe  Times 
at  the  next  EcU^fe^  to  the  Time  propofed,  for  half  the  Duration,  and  Add 
them  to  the  Sunple  ParallaSUck^  Intervals^  fo  have  you  them  Augmented. 
But  as  often  as  the  ^h  Satellite  is  not  EcU^fed^  (which  is  two  Years  in  every 
fix>its  Interval  needs  no  Augmentation. 

4.  Find  in  the  Tahks^  the  Tknes  of  the  EcUfJes  of  each  Fatellite  next  pre* 
ceding  rfie  Time  propofed,  and  when  the  4/A  is  not  EcUpfidj  of  its  pafling 
the  j4xIs  of  the  Shadow,*  to  which  if  the  ParallaEUck^  Inurvals  Augmented 
were  Additional*  Add  them  to,  if  Subduftive^  Subftrad  them  from,  each 
the  Time  of  its  proper  Satellite's  Ecliffe-^  fo  have  you  very  near  the  Apparent 
Times  when  each  S^tlUte  laft  paft  over  the  Jbcis  of  4  viewed  from  our 
Earth. 

5.  Subftrad  each  of  the  Times  thus  got  from  the  Time  propofed,  the  Re- 
mainders are  the  Intervals  of  the  Motion  of  each  Satellite  from  *  '^  jix'ts. 

6.  Extend  the  Thread,  from  the  Center  over  each  of  thefe  Intervab  of 
Motion  numbred  feversjlly  in  the  divided  Circles  belonging  each.to'its.proper 
Satellite^  where  it  cuts  <he  proper  Orhit  of  that  SmelUtty  whole  Intcrv^  was 
numbred  in?  its  pecuLar  Circle,  it  (hews  amongft  the  Parallels,,  how  many 
Semidiameters  of  -V,  tiat  Satellite  ]$  diftant  from  him>  arid.on  which  (jde  of 
him  'tis  Pofited.  .      ^      ' 

Note  further,  that  the  Threadjas  it  Ity  extended  over  the  ParalUx- <^£  i)\t 
Orh  numbred  in  die  fmaSi  Arch,  where  it  cut  the  {everalproper^Orbits  of  each- 
.  JSateUite',  ihewed  aJmlongft  the  Parallels,  how  many  Semidiameters  of  V;  the. 
Center  of  the  Shadow  was  diftant  from  the  Center  of  Z^ ,.  viewed  from  our 
Earth.  And  that  if  the  Pof^allax  of  the  Qrb^  were  Additional^  the  Shadow 
fies  on  the  Right-hand  from  V ,  if  Subdudivc  on  the  Left. 

To  explain  thefe  Precepts,  I  Ihall  give  two  brief  Examples,  l.^  it  be- 
then  propofed  to  know  how  far  each  Satellite  appears  diftant  from  U  on  the- 
%6th  of  Bee.  this  prefent  Year  1(^85.  an  6"^  Ji'*/'-  «^*  when  the  ThirdSatel^- 
Zdr*.  fills  into  the  Shadow;  alfo  onjtd.  iC.  16Z6.  at  10"^  00'.  />.  m,  when- 
there  is  no  EcUp^. 
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And  the  SatcUitn  ftand  at  the  two  propofcd  Tmics  as »  ^  two  Fi- 
gttres. 

In  dnawMg  of  which,  tho*  I  have  confidered  their  Latitftdes  from  the  Lioc 
of  their  utmoft  £^»^4rww  pafling  through  Jufiter^s  Center;  yet  I  give  no 
Rules  for  determining  it,  the  Contrivances  and  Direftions  neceffary  on  that 
Account,  being  too  many  and  troublefcme  to  be  inferted  here  r  My  Dcfiga- 
is  only  to  ihew  the  Ingenious  Obferver,  how  to  find  at  what  Diftance  from 
V,  each  Satellke  appears,  that  fo  he  may  not  miftake  one  for  another  when. 
fae  is  to  Obferve  any  of  their  EcUpfss. 

XC.  !•  ^.  \6%%.  The  French  .Afhmomers  have  made  thefe  Obfervations^<^^'/>/w  ff»^ 
J0rai4FoorT*fcope.  ^^;!^ 

Jupiter  O^r- 

OOeb.  7..  lo""  34'  /.  m.  Th»  Firfi  SmeUke  (called  Pdbi)  Enteed  upon?^'  <**  ^^^j 
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mch.  8.  T\  II'.  The  Seccfd  Satellite  (aXitd  J/me)  Went  out  behind 
Jf^er. 

OSob.  9.  8''  54^  The  Second  Satellite  went  out  fixjm  the  Tzct  of  Jm^ 
fiter. 

(XUb.  16.  10^4^  The  See^  Satellite  entred  upon  the  Face  of  Jm* 
^er* 

OElob.  22.  10^  41^  55^.  The  Firfi  Satellite  entred  into  the  Shadow  of 
Jt^iter. 

OSlob.  ^l.  8^  ii\  The  F/y^  Satellite  entred  upon  the  Eure  of  Jsf» 
fiter. 

Nov.  XI.  lo^  40'.  The  Second  SatMite  entred  into  the  Shadow  d£  Ju^ 
fiter. 

Nov.  20.  2^  J  8^  io'\  After  Midnight,  the  Third  Satellite  (called  The^ 
mis)  entred  into  me  Shadow  of  Jufiter. 

^Dantiick;  2.  Cum  Jh.  i6ju  die  2f*  Seft.  ft.  n.  man^  ex  condifto  D^  Cafftnm 
h  ^-  Hcvcli-  far^^  &  Dn  pi(;4ri  Vrambnrgiy  fufcepiflent,  ad  Occultationem  Primi  Jovia- 
1 010.  ^  "'^^'^  attcndere^  volui  haud  minus  ^  huic  Phaenomeno  diligenter  invigibre. 
Itaq;  Hor./[.  27'.  ubi  primum  Jufiter  emicuit,  deprehendi  zStixxcJovialesotO!-^ 
nes  adeife,  tres  fc.  ^  I^xva  &  unum  ad  de3man\.  Duo  iUi  propinquiores  ad  Sini- 
firam  haud  procul  videbantur  k  Limb<r  Javisy  non  minus  ille  qui  ad  Dexy 
tram  apparebat,  aliorum  Comitum  Minimus*  Ad  quintam  uique  &  7'  £ex^j 
omnes  quatuor  (utut  C«lum  jam  livefceret)  diftinae  apparehant.  Pcarter 
lamen  t>mnem  fpem,  hor.  5*  12^  videbatur  n^hi  ptx^tnquior  ille  Comes  wi 
Lasvam  (refpedu  Tubi  mei^  qui  inverfb  ordine  objeda  exhibet)  penitus 
evanefcere,  remanentibus  illis  tribus,  quanquam  ille  dexterktf  magis  magifque 
etiam  ad  Jovem  accedebat.  An  planS  momentum  ipfem  temporis  id  fuerit 
Immerfimis  illius  Comstisy  vix  aufim  adeo  cert6  affimiare ;  nihibmiaus  tardins 
non  incidit  ilia  Occult atio\  fed  anne  unico  minuto  fer^^  adhuc  citius  fertey  in« 
gruerit,  ficilfc  conceflerim. 
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^f Derby;  W      ?•  ^n.  1^7%  Fei.  17.  yu  i^'.p.m.  Alt.  9  erat  15®  ^Y*  At  8'»  59^ 
Afr  Thmdccd.p*  w.  velforfin  I.  min.  maturius,  Satelles  Primus  ad  dextram  Uj's   in  ipfius 
«.  8z./.  4036.  Umbran  incidit,  ^deo  tamen  Evanefceatis  exigua  erat  i  Limbo  Difiantia,  ut 
quanu  fuerit  dijudicare  non  potuerim. 
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2tlatt^  tp^.  tf*^  4/.  Ak.    yov.  19^  5  j^  S^^^s  Primm  ad  ^imbuin  j^'it    /^.  4<>37. 
appropinquabat,  cui  7h  51'.  jungebater. 

^n.  i6yz.  ^.  i5»  7h  45'.  vefp.  -r^fr.  V.  25^  00'.  S^atelles  Primus  moK^- 9^^ p.  ^opp^ 
j^^^wf  itergo  fubitums  i  circiter  diametri  ^  Limbo*  ejus  apparuir. 

8^  5'.  ^.  4^  ij^  20'.  fubivit  3^^«^*   Alt.  yrz/^  27^  25' c^rr^  non 
conlpiciebatur. 

4*  ^/.  6.  (ft.  n.)  i6'75.  ante  mediam  ncxSenii^  hora  fcil.  ii*  &  iS%  Se^  A  Paris  5  By 
cundis  praecistr,  Sccnndns  JovU  SatelUs  Egredi  incipiebat  ex  Planetx  hujus>^^-  C^^^""- 
qui  ipfum  obfcuraverat,  umbra.  n.  1 17.  ^ .  5  ^ 

5.  An.  1(^79.  JuH.  5.  ft.  n.  jh.  m.  I  difcovered  }  SatclUtes  of  Jupiter  :^'^'  ^o^-  «•  *• 
The  i5yy?  was  diftant  Weftward  of  the  Limb  of  Jupiter^  a  little  lefs  than  a^*  [^- .y  ^ 
Diameter ;  the  Sccendvf^  diftant,  on  the  Eaft-fide,  a  little  more  than  a  Dia- 
meter.   The  Third  was  more  Eaftward  than  \h&  Second^  by  fomewhat  lelr 
than  a  Diameter  of  Jupiter* 

XCI.  I.  Let  A  be  the  Sm^  B  Jupiter y  C  the  Firfi  Satellite,  of  Jf^ef^The Biuatm of 
which  enters  into  the  ^mJoov  of  Jupitery  to  come  out  of  it  at  D ;   and  let  ^'i^^ »  ^7  '^• 
EFGHLKbethe  Earth  placed  at  divers  Diftances.ftom  Jupiter.  TT^6^,f,  89^ 

Now  fuppofe  the  Earthy  being  in  L  towards  the  zd  Quadrature  of  Jupitehy  '  %.  14)-. 
hath  fcen  tne  Firfi  Satellite  at  the  Time  of  its  Emerjtouj  or  ifluing  out  of  the  June  An.  x6yf^ 
Shadow^  in  D ;  and  that  about  42I  Hours  ^er  (vid.  after  one  Revolution 
of  this  Satellite)  the  Earth  being  in  K,  doth  fee  it  returned  in  D  ;  it  i^  mani- 
fcft,  that  if  the  Light  require  time  to  traverie  the  Internal  LK,  the  Satellite 
will  be  fcen  returned  later  in  D,  than  it  would  have  been  if  the  Earth  had 
remained  in  L,  fo  that  the  Revolution  of  tliis  Satellite  being  thus  obferved 
by  the  Emerjiom  will  be  retarded  bv  fo  much  time,  as  the  Light  Ihall  have 
taken  in  paffing  from  L  to  K,  and  that  on  the  contrary,  in  the  other  Qua- 
drature FG»  where  the  Earth  by  approaching  goes  to  meet  the  Light,  thd 
Revdutions  of  the  Emerjiom  will  appear  to  be  ftiottened  by  fo  much,  as  thoib 
of  the  Emerjims  had  appeared  to  be  lengthened* 

This  new  Equation  of  the  Motion  of  Light,  which  hath  been  eftabliftied 
by  the  Rojal  Academjy  and  in  the  OhfervatoTj  for  the  Space  of  8  Years,  ^^"^jhtthniy^f 
confirmed  by  the  Emerjion  of  the  Firjl  Satellite  obferv'd  at  Paris  16 j6.  Nov: 9^  Jupiter's  '^n- 
5^  55^  45^^,  at  Night,  lo'  later  than  it  was  expefted,  by  deducing  it  fi-om^;^^JJ5^'  h^^- 
tliofe  that  had  been  Obferved  in  the  Mc^mh  o(MguJt,  wheh  the  Earth  \\'^^^^^^\  *  ^g,, 
jnuch  neaier  to  Jupiter.  Sept.  An.  1 67 6. 

M,  CoflimV 

XCII.  T.  M  Cafftm,  having  formed  a  liew  Hypothecs  for  the  Satellite^  of  jg^;^>^J*^ 
Jupkery  different  from  that  of  GaMeoy  thinks  that  the  Plain  of  their  Orhs  h  FiritSatdlitc^ 
Inclined  to  the  Plain  of  the  Ecliptic!^;  He  fettles  their  Nodes  with  the  Orh  of  of  Jupitcr>  a^ 
Jtfitcriowdrds  the  ij^  of  Leo  and  u4juarmsy  and  finds  that  the  ObUquityof'J''*^'^*'*^^^' 
their  Circles  to  the  Orbit  of  Jffpi^ery  is  almoft  double  to  the  Obliquity  of  this^^^^^^^ 
Orbit  to  the  Ecliptick*  London  j  6f 

2.  M.  C^tniy  in  the  laft  Treatife  of  a^ook,  EntituFd,  Recueil  d*  Obfer- Mr,  Edm. 


'vations  faites  en  Plu/ieurf  Fojages,  &c.  has^  employed  his  SkiDj  to  niake  cafy  [^^^^^^ 
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the  Caloilatioif  of  the  EcUffcs  of  the  Ftrft  SMlUte  of  Ji^ery  which  is  other^ 
wife  Operofe  even  to  the  Skilful.^  The  Tables  have  for  Prbciples,  that  Ais 
SmeUite  Revolves  to  the  ^iwrin  i^  i8^  28^  i6^^y  fo  prediely,  thrt  iir  100 
Years  the  Difference  is  not  fenfible ;  That  in  the  Time  of  the  Revolurion  of 
yupiter  ro  his  aphelion,  which  he  fuppofes  in  45  5  2d  i^h  5  z^^%  ',  this  Satel^ 
lire  makes  exadly  2448  Months  or  Revolutions  to  the  Sfm ;  and  dividing- 
the  Orbite  of  yupiter  into  2448  parts,  he  has  in  a  Large  Table  of  EqHotion 
(hewn  what  is  the  Inequality  of  the  Motion  of  ^ijp*^^'  in  each  Revolution  re- 
duced to  time,  afTuming,  Thhrdlji  the  gre^tm  Etjuation  o(  yupiter  5^  52' 
40^^  whence  the  hourly  Motion  of  the  Satellite  from  ynpiter  bemg  8^28  -\ 
it  follows  that  the  greateft  Inequality  (yupiter  pafling  the  Signs  of  Gcvfrr 
and  Cwricomy)  amounts  to  59'  i)^^  of  Time,  to  be  added  in  Cancer,  fub- 
ftraftea  in  Capricorm  Lafih/,  As  to  the  Epocha,  or  beginning  of  this  Series 
of  Revolutions,,  he  has  determined  the  ^helion  cf  yupiter  about  i '  D^rec 
forwarder  than  ^Jfronomia  Carolina,  and  above  two  Degrees  more  than  the 
Rudolphine  Tables,  viz..  precisely  in  p°  ofUbra,  in  the  beginning  of  this  Cen- 
tury, which  perhaps  he  finds  the  proper  Motion  of  y^iter  about  the  Sun 
at  thiy  time  to  require ;  and  the  Number  of  Revolutions  nnce  yffpitcr  was  laft 
in  Perihelia^   is  here  ftiled  T^um.  !• 

A  Second  Inequality  is  that  which  depends  on  the  Diftance  of  the  Sun 
from  yupiter,  which  he  fays  Mr.  Homer  aid  moft  ingenloufly  explain  by  the 
Hypothefis  of  the  Motion  of  Light ;  to  which  yet  Caffini  by  his  manner  of 
Calculus  feems  not  to  aflent,  thoudi  it  be  hard  to  imagine  how  the  Earth's  Po- 
fition  in  refpeft  of  Jupiter  ftiould  any  way  affed  the  Motion  of  the  Satelliteu 
This  Inequality  he  makes  to  amount  to  two  Degrees  in  the  Satellite* s  MoticMV 
or  14''  ic'''  of  Time,  wherein  he  fuppofes  the  EcUpfir  to  happen  fo  much 
fooner  when  Jupiter  Oppofes  the  Sun,  tnan  when  he  is  in  Conjundion  lAith 
him.  The  Dillribution  of  this  Inequality  he  makes  wholly  to  depend  on 
the  Angle  at  the  Sun  between  the  Earth  and  yupiter,  without  any  Regard 
to  the  Excentricitf  of  yupiter,  (who  is  fometimes  i.  a  Semidiameter  of  the 
Earth's  Orb  farther  from  the  Sun  than  at  other  times)  which  would  occa- 
fion  a  much  greater  Difference,  than  the  Inequality  Q(yupaer2S\di  the  Earth's 
Motion,  both  of  which  are  accounted  for  in  tnefe  Tables  with  great  Skill 
and  Addrefi.  But  what  is  moft  flrange,  he  Affirms  that  the  fame  Inequali- 
ty of  two  Degrees  in  the  Motion,  is  likewife  found  in  the  other  FmeBkes, 
^  requiring  a  much  greater  Time;  as  above  two  Hours  in  the  4th  Satellite: 
>\hich  if  it  appear^  by  Obfervation  would  overthrow  M.  Romer's  Hypo- 
thelis  entirely.  Yet  I  doubt  not  herein  to  make  it  Demonfhatively  plain, 
r/.  Sr;f.  5.  .that  the  Hypothefis  of  the  Progreflive  Motion  of  Light  is  found  in  ^  the 
XCI.  5^h^  Satellites  of  yupiter  to  be  neceflary,  and  that  it  is  the  fame  in  all ;  there 

being  nothing  near  fb  great  an  Annual  Inequality  as  M.  Cafjini  fuppofes  in 
their  Motions,  by  his  Table,  p.  p.  and  his  Pracepta  Calculi.  The  Method 
however  ufed  to  compute  this  is  very  Curious;  for  having  found  that  whilft 
tlie  Sun  Revolves  to  yupiter  \hQre  pafs  398^  21^  ij^  wherein  are  made 
2,25^-  Revolutions  of  me  Satellite  to  yupiter^  the  Number  of  Revolutions 
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fxtiCtyufUer  was  hft  in  Oppofition  to  the  Sm^  \s  what  he  Calls  Nmn.  II.  in 
which  tne  Inequality  of  tlie  Earth's  Motion  is  dlowed  for  in  the  Months,  and 
that  ofy^fiter's  Oib  by  a  Table  of  the  Equation  of  N$im.  II.  amounting  in 
all  to  5  i.  Revolutions  of  the  Satelke  to  Ju^er.  Tliis  in  the  Tables  follow- 
ing I  have  thought  fit  to  leave  out,  fhewing  how  to  find  it  hy  the  help  of 
the  former  Equation  of  Nnm.  I.  The  Numbers  are  in  efled  the  fame 
with  M.  Oil}m%  only  Reduced  to  our  Stile  and  Meridian,  and  the  Form  of 
them  Ahrid^,  and  'tis  hoped  Amended. 
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FrcmthefcTahUf]  to  ohj  given  Teat j  Momh  and  D^>  to  find  the  next  EcUffi 
of  the  Fhfi  Satellite  of  Jupiter  froceed  thtu. 

I.  In  the  Table  of  the  Epochs  find  the  Year  of  our  Lord,  and  kt  down 
the  Day,  Hours,  Minutes  and  Seconds*  with  Num.  I.  and  Ntm.  IL  thereto 
annex'd ;  and  in  the  f  able  of  Revolutions,  feek  the  Month,  and  Day  of  the 
Month,  with  the  Hours  and  Minutes,  and  Num.  I.  and  Nrnn.  II.  affix'd,  and 
add  them  together ;  and  the  refpedive  Sums  AaD  (hew  the  Mean  Time  of 
the  Middle  dfthe  EcUpfi  fought,  with  Num.  I.  and  Ntsm.  II.  required.  But 
it  muft  be  Obferved,  that  in  yon.  and  Feb.  in  the  Leap  Tear,  one  Day  is  to 
^    be  added  to  the  Day  thus  found. 

I.  l(  Nmh.  I.  be  found  le£  than  1224,  with^ATiw.  I.  or  if  the  greater 
than  2448,  fubftrafting  2448  therefrom,  with  the  Refidue  j  enter  the  Table, 
and  you  will  have  the  Firft  ^Equation  to  be  Added  to  the  Mean  Time  befbie 
found.  But  '^  Num.  I.  be  lefs  than  2448,  but  greater  than  1224,  fubftrad 
it  from  2448,  and  entring  the  fame  Table  with  the  remainder,  you  fhall  have 
the  Firft  -/Equation  to  be  Subftraded  from  the  Mean  Time.  Then  divide 
the  Minutes  of  the  faid  Firft  ^Equation  by  1 1,  or  rather  ^f ,  and  the  Qmt 
ihall  be  the  ^Equation  of  Nwn.  II.  (anfwering  to  the  Eccentrick  Motion 
o{  Jupiter)  to  be  Added  thereto  when  the  Firft  ^Equation  Suhftrafts,  and  i 
contra  Subftrafted  when  that  Adds. 

5.  If  Num.  II.  thus  ^Equated  exceed  225,4,.  Subftraft  225,4,  ^'^^'^ 
from ;  and  if  the  Remainder  or  Num.  II.  be  lefs  than  113,  with  die  ^lid  Re- 
mainder or  Number ;  or  if  greater  than  1 1  j,  with  the  Complement  thereof 
,  to  225,4,  ^^  ^^  ^^^  Table  the  fecond  ^Equation,  which  being  Added  to 
the  Time  before  found,  gives  the  True  Time  of  the  Middle  of  the  Eclffi. 

4.  With  Num.  I.  feck  the  Half  Continuance  of  the  Total  Eclffi,  which 
is  to  be  Added  for  the  Emerjion  when  the  Equated  Num.  II.  is  lefe  than 
II},  or  if  more  than  225,4,  ^^  ^  '^^  ^^  ?5^*  ^^^  ^  ^^  exceed  115,  or 
558,  then  is  the  Semmora  to  be  Subftrafted  tor  the  Immerjum. 
rxxn '  ^"  Laftly,  With  the  Sun'%  True  Place  take  out  the  ^Equation  of  Natural 

^         *         Days,  which  Added  or  Subftraded  according  to  theTitle>  gives  the  Tine 
of  the  Immerjion  or  Emerjion  fought. 

Now  how  few  Figures  ferve  tor  this  Computation,  wiH  beft  appear  by  an 
txample. 
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jIn.  t6yy.  Sept.  17  8h  9'  ^o^\  at  GreeKwieh,  Mr.  FUmfiecd  obferved  the 
fir^  ^4frf/K^^  to  b^  to  Emerge  i  that  is  8'»  9'  26^^  at  London. 

d*  h.  '   ''     N.I.  N.II. 
li-jj.      o  5  14  5(f     2oz8  102,  5 
iSJpf.  17  4   4  12      147  145,  5 

2175  248,  o 
2448    2,  5 

27J  250,  3 
225,  4 

24,  9 

II)  2(f,  2  (2,  Z 

^^parentT.  17    ^     10  41 
Objerv.         00     8       9  20       ' 
Error  i   21 

An  Immerfion  of  this  Satellite  being  computed  after  the  fime  manner  ac- 
cording to  thefe  Tables,  ought  to  nave  happened.  An.  irfSj.  Nov.  30^ 
i(jh  j2'  7^'.  but  I  obfervecl  it  at  itf^  48^  40".  fo  that  the  Error  was, 
^  5'  27^^  ' 

Ag?in,  M.  Ca^  obferved  an  Emerjum  at  Taris^  An.  \6^\.Jani  x/^  loh 
40'  28''.  that  is,  at  ijondon  lo^  50'  48''^  Which  thefe  Td>ks  give  at  loh 
30'  i^''.  and  therefore  the  Error  was  no  more  than  \  ^'\ 

After  this  manner  I  have  compared  thefe  Tables  with  many  good  and  cer- 
tain Obfervations,  and  fcarce  ever  find  them  Err -above  5  or  4  Minutes  of 
Time;  which  Errors  are  exceeding  fmall  in  comparifon  of  the  fliort  Time  that 
the  SateVites  have  been  difcovered. 

In  the  Conftruftion  of  the  Table,  which  Ihews  the  Half  Continuance  of 
thefe  Eclipfisy  the  Semidiameter  of  the  Shadow  of  Jupiter  is  made  by  Cajfmi 
juft  10  Dcg.  and  that  of  the  Satel&e  50'' ;  and  the  SaeeUke's  u^cewwig  Nodcy 
being  fuppofed  in  1 5^  of  AquarUtfj  at  the  End  of  this  Century  (that  is  55^ 
lo'  before  the  Perihelion  of  Jtmter)  if  will  thence  foDow,  that  Nkm.  I.  be- 
ing 1  i(f,  or  2 102,  Jupiter  panes  the  Nodes  of  the  Satellites  Orb,  and  confe- 
quendy  thefe  Ec^fis  are  Central,  and  of  the  Greateft  Duration.  Bur 
Ntem.  I.  being  2 1 5,  or  148 1,  the  Satellite  paflcs  the  Shadow  with  the  Great- 
•  eft  Obliquity,  viz..  2^.55'  from  the  Center,  whence  the  Semimorgth^omss  of 
all  the  Ihorteft. 

3 .  The  Tables  of  the  other  3  Satellites  not  being  fo  perfecS  or  exaft  as  thibkofthe  •thtr  5 
of  the  Firft,  are  here  given  in  another  Form.    Tne  Periods  of  their  Revo-  Satellites 
lutions  to  Jupiter's  Shade  are  as  follows.  ^^*  '*  *^^' 
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.a. 

ijj.     '       f         O' 

Period.  SqcukU 

3 

•13     17    54      5  five  %^^~  Riv.  Prirau 

J'eriod.  Tertii 

7 

3     5p     59     Z2  /y*  4^    ^w.  Primi. 

Period.  Quarti 

i<f 

i^      5      6    %ofive  ^_|.    ^.  Primi. 

Whence  the  Table  ^f^Uie  FLrft  ^Equation  pfthe  Firfi  Satellite^  or  M. 

^Caffmis  larger  Table,  may  by  an  eafy  Redu6lion  fervc  the  other  three ;  the 

^Equation  of  the  id  hw\g  ^t\-^  or^ twice  tl)e  Minutes  with  h^if  fo  many 

Seconds  as  there  ^e  Minutes  in  the  ^Equation  of  the  Firfiy  an4the  greatcft 

^Equation  thereof  i^  li'  55'^.    jEquation.of  the  j/i  is  44.  times  greater 

than  that  of  the  Firfl,  find  when  greateft  ameunteth  tp  ^^  z^[\    And  the 

^Equation  of  the  ^h  bmgSTr  ^^^  ^^  ^^  ^tiFtrfij.  is  had  by  fubflxaft- 

ing  ■  and  ^L  from  10,  times  the  Equation  of.tk^J^irft,  whence  the.greateft 

.  becomes  6^  10'  28^^.  (b  that  Nim.  I.  and  NmuVL  as  here  colleded  for  the 

Fhrftj  nuy  indifferently  ferve, all  the^ft. 

M.  Romct^/        ^.  As  to  the  Second  iEqiiation  of  the  other  S^eUitfSj  M.  Caffifi  has,  by 

Lilht^ defend  ^  ^^^^^^  Cdcfdi  (as  is  before  mentioned)  fwpof^  the  Minutes  thereof  to 

Ibid,  p.if4'   ^l^c  inaeifed  in  the  fime  Proportion,  as  infteadof  14'  10"  in  the  Fnft  to  be 

IV.  sttf.         1%^  27"  in  thtSecoftdy  57^  22^'  in  the  Thir4f  -^  ^^  \ds  than  ih  14'  7^/ 

in  the  Fmrth ;  whereas  if  this  Second  Inequality  did  proceed  fitwi  the  Suc- 

ceiTive  Propagation  bf  I.ight,  this  iEquation  ought  to  be  the  £ane  in  aD  of 
.them,  which  M.«Cj^  fays,  was  ^^ung  to  be  Ihewn,  to  perfeA  M*  Sfimer^s 

Demonftration ;  wnerefbo^  he  has  reeded  it  as  ill  founded.  But  there  is  a 
^good  Caufe  to  bditve,  that  his  Motive  thereto,  is  what  he  has  thought  not 
4>roper  to  difcover.  And  the  following  Obfervations  do  fufficiently  fixpfly 
itbe  De^  conipbioed  of  in  the  making  out  of  that  Hypothefis. 

w*.  i6y6y  OS.  ft.  n.  6^  lo^  if^.jifp.  but  5b  59' ?/'•  EqudTkm* 

M.  Caffim  at  Farit  obferved  xkitEmerJim  of  the  3^  SMeUite  from  y^jpir^s 
iSl^dow.  And  again.A&t/.  ia.  following  tfh  20'  jj'^  ^ifp.  Time,  Ixit  tfh 
t5'-55  "•  %•  T^*^*  he  oWervpa  the  like  Emerfion  of  the  fame  SateMitt.  The 
•obferved  Interval  of  Time  between  thefe  Emerfiousy  was  4}<1  o**  6^  i%\ 

which  is  8^  22''^  more  than  tJ  Mean  Revolutions  of  this  S^cUkCf  of  which 
^'  17''  arifes.from  the  Difference  of  the  Firft  Equation,  and  the. greater 
'  Continuance  of  the  Latter  £clipfi ;  fo  that  the  other  4  Minutes  is  aD  that  is 

left  to  anfwer  for  the  Diffeci>cc  of  the  zd  -Equations ;  and  Niftm.  !!•  in  that 

Tinw  iacrfafing  from  48  to  72^  gives  4'  jtf"  for  the  Diflfiarace  of  the  2«/ 
.^Equations  of  die  Ffrfi  SafeUite.  -  So  that  here  the  id  ^Equation  of  t]|ie  Thad 
.is  found  rather  lefs  tlun  that  of  AcFirflj  but  the  Diflerence  is  fo  ftqall,  that 

it  may  rather  be  attributed  to  the  Uncertainty  of  Obfervation.  Whereas  ac- 
iCordmg  to  M.  O^ffmfs  Method  of  Calculating,  inft^d  of  four  Minutes  it 
tOught  to  be  J 8'  j8^^  and  the  Interval  of  thde  two^Emerfibm  45^  oh  21/. 

exceeding  the  Time  obferved  by  a  whcde  Qyartcr  of  an  Hour  j  which  that 
•curious-Obferver  couU  not  be  oeceived  in* 

The 
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The  liktf  4)ffi*s  ytt  'nk^t  ^vidcndy  in  die  ifjj^rijr  Shellac.  By  the  Ob* 
fcrvacipns  of  Mr<  Flanfffietd  at  GreefWlchy  ^.  i6%z.  Sept.  14.  17 1  45^  7: 
^.  but*  17**  51^.  Tt  £ft  the  Pmrth  Satellite  was  fecn  newly  come  out  of 
the  Sliactow,  ft)' that  about  vf^  30'.  T.  Eq.  the  firft  banning  oi  Emcrfion 
was  oon^edured;  ai^  aftet*  f  Revohitions,  t//&.  Decemb.  ij^  i  in  i<;'  or  i  ih 
I8^  7t  £f^  he  s^ain  obfoved  the  firft  Apjitearance  of  the  Satellite  beginning 
Cb  Efrtem^  that  k,  after  an  Itfterval  of  85<^  171  48';  whereas  this  Satellite 
makes  five  mean  Kevdutiom  irt  85^  i81»  i^%.  Here  we  have  57'^  to  be  ac- 
counted for  by  the  feveral  Inedlialkies*  Of  this  %  i'  is  due  to  the  firft  iEqua- 
tions,  which  is  reduced  to  19 '  by  theGreater  Continuance  of  the  hxxti*^ Ecl^ftr 
yufiter  then  Approaching  to  his  Defeending  Node.  So  that  there  remains  only 
1 8  L  for  the  DifRrence  of  the  x^  iEquatioils,  whilft  the  Earth  approached 
Jtepiterj  by  more  than  the  RaditiS  of  its  own  Orb :  and  the  Difference  of  the 
zd  ^Equations  of  the  Firji  Satelke^  beiM  according  to  Caffini  8'  50'V  the  laid 
Difference  in  the  Fottrth  ought  to  be  i"  20'!,  inftead  of  18'!- 5  whence  the 
Intenwd  of  thefe  two  Emerfiom  would  be  according  to  his  Precepts,,  but  8}d 
\6^  4(f^,  inftead of  8  jd  i7h  48 '  obferved.  And  wnereas  1 8'_,  may  feem  too- 
great  a  Difference;  it  muft  be  noted,  firft,  that  M.  Ramer\^  ftatedthc: 
whole  id  ^Equation  22'  oo^''*  which  M.  CaUpni  has  diminiflied  to  14'  lo'V 
fb  that  inftead  of  8'4»  M>  Rofmev  allows  1 5',  and  fecondly,  that  in  the  firft  of 
thefe  Obfervations,  being  about  half  an  Hour  before  Sun-rife,  the  Brightnefs 
of  the  Morning  might  well  hinder  the  feeing  of  this  fmalleft  and  floweft  Soi^ 
uUitey  till  fuch  time  as  a  good  port  thereof  was  Emerged^ 

XCm.  Having  a  great  Defire  td  obferve  the  '%od:^oiManr^\S&  Aro^'TntVhaftsmi 
tncdwd  Retrograde  (having  formerly  with  a  Glafs  about  ii  Foot  long>  (jth^^^o^tim  of 
fcrv'd  fome  kind  of  Spots  in  the  Phafe  of  it)  though  it  was  not  in  the  /'^ri-^S'ft^'' 
heUtem  of  its  Orb,  but  nearer  its  uiphelinm  i  yet  I  found  tliat  the  Face  dF  it>Hook. 
when  near  its  Oppofition  to  the  Sun  (with  a  Charge,  the  z6  Foot-Glafi,  I ».  1 1.  p.  19^- 
made  ufc  of,  would  well  bear)  geared  vttT  near  asbigy  as  mat  of  the  Moon";  '4'vP*  ^39-^ 
to  the  naked  Eye.  .  Mar.An.^6& 

But  fiich  had  been  the  ill  Dilpofition  of  the  Air  for  fcveraF  Nights,  that 
from  more  than  20  Obfervations  of  it  which  I  had  made  fince  its  oeing  JKr- 
rragradey  I  could  find  nothing  of  Satisfadion,  though  I  often  imagined,  I 
law  Spoffj  yet  the  Infleftive  Veins  of  the  Air  (if  I  may  fo  call-  thoTe  parts, 
which  being  interfper^d  up  and  down  in  it,  have  a  greater  or  lefe  Rcfradive 
Power,  than  the  Air  next  adjoining,  with  which  they  are  mix'd>  didmafceir 
fo  confiifed  and  Glaring,  that  I  could  not  conclude  upon  any  thing. 

On  the  id  of  Aiar.  o^  ipi^  166^  in  the  Morning  though  the  Air  was  ftiU 
bod  enough,  yet  I  couki  fee  now  and  then  the  Body  c£Marsy  which  I>de-     l^s-  H^- 
fcribed  by  the  Scheme  B ;  as  exaftfy  reprefenting  what  I  6w  through  the 
Glaft  as  I  could. 

u4ft.  166^9  Afar.  ro.  o^  %o\  in  the*  Morning  finding  the  Air  very  bad,  I 
made  ufe  of  a  very  fhaUow  Eye-Ghls,  as  finding  nothing  diftipd  with  the 
greater  Charge,  and  faw  the  Appearance  of  it  as  in  G,  which  I  imagined  might     ^  j 

be  the  Reprefentation  of  the  former  Spots  by  a  lefTcr  Charge.  About  5  of  the    f//.  r^pQlC 

Cbck  ^ 
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Clock  the  fiune  Momingy  tht  Air  being  very  bad  (though  to  ap{>€aniiice  ex* 
ceeding  ckar^  and  cauTins  all  tho  Stars  to  twinkk>  aod  the  Minutq  Stars  to  ap- 

Tig.  148.  pear  very  thick)  the  Body  lecmed  like  D;  which  I  ftijlfyppded  to  be -the 
Reprefentation  of  the  fanae  Sp<fts  through  a  more  copftifed  and  glaring  Air. 

But  obferving  J^.  n.  I  was  (urprized  tofind  the\Air  (mough  not  fa 
clear,  as  to  the  Appearance,  of  fimll  Stars)  ^  exceeding  tranfparent,  and  the 
Face  of  Mars  fo  very  -well  defined,  and  round  and  -diftind,  that  I  could  ma- 

jr/>.  149.  niftftly  fee  it  of  the  Shape  in  E,  about  half  aq  Hour  after  p  at  Night.  The 
Triangular  Sp^  on  the  Right-fide  (as  it  was  inverted  by  the  Tckfcqje)  ac* 
cording  to  the  Appearances,  through  which  all  the  preceding  Figures  are 
drawn)  appeared  very  black  and  difldnft,  and  the  other  towards  the  left  more 
dim ;  ibut  both  of  them  fufiiciently  plain  and  defined.  About  a  Quarter  be- 
fore 1 1  of  the  Clock  the  fame  Night,  I  obfervcd  it  again  with  the  lame.Glais, 

p-j.  ifo.  and  found  the  Appearance  exadly,  as  in  F;  which  I  imag^ed  to  (hew  me  a 
Motion  of  the  former  Triangular  Sfot. 

A' fir.  ri.  about  half  an  Hour  after  8  at  Night,  finding  the  fame  Sp(as  in 

J//.  lyi.  the  i^ne  Pofture  (as  in  G)  I  concluded  that  the  preceding  Obfervatkm  was 
only  the  Appearance  of  the  lame  Spots  at  another  Height  and  Thickneis  of 
the  Air :  and  thought  my  fdf  confirmed  in  thi^  Opinion,  by  finding  them  in 

iii£.  15-1.     much  the  fimc  Pofture,  Mar.  zj.  about  half  an^  Hour  after  p  (as  in  H) 
though  the  Air  was  nothing  fo  good  as  befoce. 
Mar.  28.  about  3  of  the  Clock,  the  Air  being  light  (in  Weight)  though 

r;x.  I /J.  moift  and  a  little  hazy;  I  plainly  faw  it,  to  have  the  Form  reprefented  in  I. 
which  is  not  reconcileable  with  the  other  Appearances,  unlels  we  allow  a  Tur- 
binated Motion  of  MArs  upon  its  Center :  Which,  if  fuch  there  be,  fitwi  the 
Obfervations  made  il^.  xi,  12,  and  zj.  we  may  gueis  it  to  be  once  or  twice 
in  about  24  Hours,  unlefs  it  may  have  fome  kind  of  Librating  Motion  s  which 
ieems  not  fo  likely* 

"^  ?MraUsKcf  XCIV.  ^.  i6yi.  Scft.  Mcrometr^  ic  Tubq  14  pedum,  Adlanis  Diftamias 
jS^lmiftecd  ^  d^us  Fixis  eadem  Node  dimenfus  fum;  unde  didici  ParallaxiM  cjus-#4r^ 
n.  89.  f.fiiS.  ^i  &  Perigei  nunquam  majorem  effe  Scrupulis  Secundis  25'';  unde  fcquitur, 
XL  ^6,f,  6joo.  So&s  effe  fummum  lo""'^  &  Diftantiam  1 1000  Terra  Semidiametros. 


TUciJ^f  Mir$ 


XCV.  I.  jIh.  16 jz.  Mmi  14  mane,  ibat  MartU  Sidus  prope  SteUam  di- 
^^^'^h      ^^'  ^  ^  ^^^^^^  ^fMrii ;  cujus  Latitudo  2*  o'  o'\  Loais  turn  mihiy  24^ 
Mr.  fwIccJ.  ^^^^  9-'*  ^  >  StrecUQ,  24^  5'  00  ^  h  qua  notabam, 
ai.86.p.  j-ojp. 
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2h  29'''  mane,  Mortis  in  eodem  ? 
uUymsaho  prxcisfe  Dijiantiam  j 
eandem  denuo  Di/?4«ri4»i  — 

2H  51',  Planfta  difcefferat  ab  . 
eodem  jizjpnmho^  eratque  ad  ^ 
Ortum  ^  Linea,-^^^.Difier. } 
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■z^  ip\  mane  'Aigulm  ParaUoEHcus  erat 
Ergo  Mars  in  Confequentia  Fix^t 
cum  majori  Latituoine  Auftrali 
Mortis  propcerea  Latimdo 


Locus  ve™ |S:i- 
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82  i6  00 
00  5  ir 
00  24  4 
2  24  4 
24  12  17 
24  15  40 


^•An.  i(J8j«  Die  5.  -^l^*  p^  12'.  Af^rj  Conjunftionem  celehrabat  cum-^^Dantzick; 
PtnsikinM  Stdla  -4tf  -4^few»€  fTrjj^w,  quae  mpdo  degit  in  15^  49'  j^//^  ^  m .  Hevclius. 
^.  ScLatif.  I®  48^  3}'^  Bor.  fic  ut  in  ip6  Conjunttione  vix  ultra  40"^"'  *^^'^'  ^^*' 
,/(^/  infia  didam  Stellam  incederet. 

XCVI.  i.M.  Bttrmim  hath  fignified  fiiom  Polandy  that  he  hath  Ohferved^/wf/  m  Venur, 
Inequalities  in  Fhms  as  in  the  Moon.  h.  ^'  Buratti- 

2.  I  have  at  laft  difcovered  towards  the  Middle  of  the  Body  of  rerms  ^uTKoJiilll^^ 
part  ckaperthan  the  reft,  by  which  one  may  Judge  of  the  Motion,  or  the  Venus  j  byM, 
Reft  of  this  Planet.  Caflml ».  31. 

The  firft  time  I  law  it,  was  (Xlob.  14.  1666.  5^  45'.  f.  w.  and  then  this^*  ^'^-  ^g 
Bright  part  was  very  near  the  Center,  on  the  North-fide.  And  at  the  lame'*'  ^^*  ''*  ^* 
time  I  obferv'd  Weftward  two  ohtcuitSpotSy  (bmewhat  oblong ;  but  I  could 
not  thai  fee  that  Relplendent  part  long  enough  to  conclude  any  thing  fix)m 
thence,  nor  was  I  able  to  fee  any^  thing  weU  of  thdfe  parts  t^jlfril  28.  idtfT, 
on  which  Day  a  quarter  of  an  Hour  oefbre  Sun-rifing,  I  law  again  a  Bright 
part,  fituated  near  the  Sedion>  and  diftant  from  the  Southern  Horn  a  little 
more  than  ^  of  its  Diameter.  And  near  the  Eaftem  Ring  I  faw  a  Daik  and 
fbinewliat  c5blong  Sfoh  which  was  nearer  to  the  KcMthem  than  the  Southern 
Hxn.  At  the  Rifing  of  the  iSnrti  1  perceived,  that  this  Bright  part  was  then 
IK)  more  lb  near  the  Southern  Horn,  but  diftant  ftom  it  \  of  its  Diameter* 
This  gave  me  great  Satisftftion.  But  I  was  furprifed  at  the  lame  time  to 
find>  uiat  the  lame  Motion,  whidi  was  made  fiiom  South  to  North  in  the 
Inftriour  part  of  the  Disk  was  on  the  contrary  made  fi-om  North  t6  South 
in  the  Superiour  part ;  whence  the  Determination  of  the  Motion  may  be  bet- 
ter taken  :  For  we  have  no  Example  of  the  like  Motion,  except  it  be  in  that 
of  the  Libration  of  the  Moon. 

The  next  Day,  at  the  Rifing  of  the  Sm^  the  faid  Bright  part  was  nof  far 
fi-pm  the  Section,  and  diftant  from  the  Southern  Horn  i.  of  the  Diameter. 
When  the  Shh  was  a  Degrees  high,  the  fame  was  fituated  near  the  Seftion, 
r^Dote  from  the  Soutnem  Horn  4  of  the  Diameter.  The  Sun  being  high 
6'^  lo^p  it  fecmed  to  h^ve  pafled  the  Center,  and  that  the  Seftion  of  the 
UMc  did  cut  the  fame.  The  Snn  being  7^  high,  it  appeared  yet  more  advan- 
ced l^orthward,  toj^ether  with  two  Obfcure  Spots  featcd'  between  the  Sedi- 
on  and  the  Ciraimlerence,  and  equally  diftant  from  one  another,  and  from 
each  Horn  on  both  Sides.  And  the  Sky  bein^  very  clear,  I  obferved  the  Mo- 
tion of  the  Bright  part  for  i  "^>.  which  then  fccmal  to  be  exaftly  made  from 
South  to  North  without  any  fcnCble  Inclination  Eaftward  or  Weftward.        r^  ^^^\^ 

Vol.  L  I  i  i  MstoedbyV^OOgie 
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Mean  time  I  perceived  in  the  Motion  of  the  dark  Spts  fo  great  a  Variatioii; 
tiiat  it  cannot  be  afcribed  to  any  Reafon  in  Oftkks. 

Majf  ro.  and  i^.  Before  Sun-Rifingy  I  faw  ftill  the  Bright  part  near  the 
Center  Northwarcf. 

Laftly,  y»«f  5.  and  (J.  Before  the  Rifing  of  the  Suny  I  few  the  lame  be- 
tween the  Northern  Horn  and  the  Center  of  this  Planer,  and  I  noted  the 
feme  Irregular  Variation  in  the  Obfcure  Sfots.  But  when  Finfu  began  to  be 
farther  removed  from  the  Earthy  it  was  more  difficult  to  obferve  the  PU-^ 


nwnetuu 


It  is  very  difficult  to  determine  anv  Thing  of  the  Motion  of  thefe  S^ ; 
Yet  this  I  can  fay  (fuppofing  that  this  Bright  part  of  Vcnmy  which  I  have 
obferv'd,  efpecially  this  Year  iddy,  hath  always  been  the  fame)  that  in  le6 
than  one  Day  it  abfolvcs  its  Motion,  whether  of  Revolution  or  Libration>  fo 
as  in  near  z\  Hours  it  returns  to  the  fame  Situation  in  this  Planet^  which  yet 
happens  not  without  fome  Irr^ularity. 

^  Vc-  XCVII.  At.  I585.^iig.  4^  horaftrez.wr*  f5«w  ^  Stdia  Fixa  5*  Magni- 
\\M^obfcrvdat^^  I  jTefstn  fcil.  PoUucis  non  nifi  \6\  removebatur  Auftrum  verfu?,  id  quod 
!j  "hcvcIiu^  ^  i^kfor^wir^tf  accurate  comperi.. 
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Die  30.  OSlob.  p,  m.  A*  16^. 
Culminat  Os  Pegap        .  «-— « 

Culm.  Cy.  Aftdrmeda  »         — 

CvHim.Jftfker         ^  — — . 

Die  3 1.  (Mob.  ni» 
SoL  h  nubibus  emerfit>  Mercmrim  in  difco  ejus  fu- 

peme  in  Tab.  obfervatoria,  a  Vertical!  ad  dexi* 

tram   (revera  ad  Lsvam)  difhins  phis  quam. 

Dim.  Dig.  I  Limbo  exiturus  apparuit. 
AiercMrim  poflquam  Undulanti  Limbo  Solis  ad 

Min.  Temporis  adhaeferat,  cxiit  ad  14^  ^  Zr- 

ffith  Septentrionem  vcrfiis 
Altitudo  Solis        B 
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Ratio  Diametrorum  Soiis  &  l^nele*  Mercmih  dam  Lucido  Solii  Difco  in^ 
•wabatur,  quaiuum  per  wnm  luud  6tis  dcfeatam  conjia  potoat,  ent  nt 
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ilooo  ad  81.  Poftea  qpAi  ad  Limbum  SoUs  pervenerat,  ejufque  Limbo  Un- 
-dukid  ad  Minucum  fer^  adhasifitirat,  &  genuinam  Rotunditatem  fuam  (qus 
-antea  ex  luce  DiTci  Solaris  (ottDSini  quafi  EUipticam  mentiebacur)  recuperaratj 
erat  ut  looo  ad  iij. 

XCIX.  jIh.  169 j.  Nirv.  }.  ft.  n,  7h  15''  cum  Sol  e  nubibus  Emcrfillet  di-  Mcraiiy  oB- 
rtSto  ad  ipfum  Tdefcopio  Differentia  Afcenfionis  Red^  Centri  Menurii  Oc-/^^'^  "*  ^^^ 
cidentalis  &  Cenrri  Solis obfervata per  Horologium  fuit  Hor.  ^'Ti^7 -4 m! 

■      ■ "^-  — ; — O^      11'      52''Canmi,w.  14J-! 

Differentia  Declinacionis  Merc$tm  Meridionalis  fuit  Grad.— o         6      20  />•  371- 

8    }  '•  Differentia  Afcenfionis  Redx  Centrorum  Alarcuru } 
Occidentalis&&^&  fuit  Hor-         —         -     \^       ^^     30 

Differentia  Declinationis  Grad.  ■  —  o        4    42 

8  8 '  5  V*  Mftrgo  Praecedens  Mtrcmrii  pervenic  ad  Solis  Margmcm  Praece^ 
dentem. 

8  10'  24 '.  MercHrim  totus  Emerfit  i  Solh  difco  Telefcopio  pedum  18 
obfervatus* 

Ex  his  obfervationibus  invicem  comparatis,  quantum  ex  hoc  brevi  interval- 
lo  inftrri  potuit,  adventum  ytrctmrii  ad  medium  ipfius  fcmitae  in  SoUs  Difco 
Trigonometric^  deduxi  (JH  11^  i8''.  poft  Meridiem. 

Nodttm  vero  jifcendenttm  Mercurd  in  X5  14^  42'.  adhuc  promotiorcm 
^uam  per  obfervationes  j4mu  1677. 

iMclifuuianem  autem  Orbiu  Aiercurii  ad  EcUfticam  ex  poftremarum  obferva- 
tionum  comparatione  inveni  6^  25^  quam  ninilominus  ob  breve  harum  ob- 
fervationum  intervallum  prgrferre  non  aufim  ei  quam  ex  SinenfibHs  obfervatio- 
nibus R.  P.  Fomenaj  longb  majori  intervallo  diftantibus  .deduxi.  fc  6^  40 - 
j>ropius  accedentem  ad  Taoulas  Ruddphinas. 

"C.  Mercttrii  Fhferijjue  Sidmi  iJi&  Difc^im  fubintrare,  ac  inftar  Macula- ^^^i'^^^^'^*- 
rum  Nigricantium  in  Lucido  ejus  Orbe  aliquando  confpici,  tam  ex  Verioris|^^-^^^^^^p^^^ 
.jiftrommia  Principiis,  quam  ex  indubitata  Obfervantium  Fide,  dudum  com-  ;,,4  ^;>/,  ^^^ 
pertum  eft.    Qua  vero  Lege,  quibufve  Conditionibus,  quantifque  jinmrftm  Sun  j  by  Mr. 
Inrcrvallis,  baec  Phaenomena  nobis  fpedanda  praebentur,  nefcio  an  aliquis  ex  Haley.  ».  193. 
^Jhro9umis  Hodiernis  ritb  definiverit :  Certe  nihil  hac  de  re  inter  Typis  man-^  ^V6oi  ^ 
^ata  hucufque  mihi  vifum  eft.     Quapropter  non  Inei-atum  fore  arbitratus, 
huic  Inquifitioni  ferio  operam  dedi,  ac  Differtatione  banc  rem  maximc  per- 
plexam  paucifque  intelleftam  me  plenius  eniKlcatunam  confido. 

Has  Plojutarwn  Horum  Phafes  femper  in  Retrogradicntium  cum  ^oU  Con- 
jundionibus  fieri,  cum  fcil.  Sol  Nodis  eorum  adeo  vicinus  fit  ut  Pkneta  Soli 
jundi  Latitudo  Semidiametrum  Solis  non  excedat,  per  fe  fatis  ccnfpicuiim  eft ; 
quo  vero  facilius  Limites  ac  Conditiones  harum  Conjundionum  perveftigem, 
cumque  Calculi  Elcmenta  omninb  diverfi  finr,  uterque  Planeta  figillaclm  tici- 
dhndus  eft  :  ^  Mercurio  itaque  exordiamiu*. 

Hujus  Planets  NoMim  Afccndentemj  juxta  nuperas  &  accuratas  Obferva- 
tiones, prope  15^  Taurii  feu  potius  ad  os  15^  44',  ^  la  -j^  T.  hoc  noftro 
feculo  rcperiri,  pro  comperto  habemus.     Defccndcntcm  vero  Oppolunm  nd     byCnOOQlC 

I  i  i  2  6  15^*44'  ^ 


C  4^8  > 

rft  i5<>  44^  4  I*  *  T.  Angulum  autem  quo  Plaftum  Otfcit« il^^»'^/K»Mv  jd 

Ecl^kMm  Inclinatur  fatis  bene  fe  habet  apud  KeplermHy  viz.  <$''  54^*  Jam  ex 
probariflimis  Hypothefibus  conftat  Mercurii  in  Nodo  j^ctndente  conflttuti  Di- 
flantiam  ^  SoU  efle  partium  5 13^55  quarum  media  SoUs  Diftantia  a  Ttrrd  fit 
1 00000 ;  dum  vero  Nod$im  Alterum  occupat,  Diftantia  ifta,  in  iiiclem  pard- 
bus  menfurata,  fit  45  jo8.  Sol  vero  Nodo  Jifiendenti  Oppofitus  diftac  ^  Terra 
cidem  Junfta  partium  iftanim  98955,  ad  Nodtim  vero  Atermn  eadem  Inter- 
capedo  fit  10 1 007.  Atque  idcirco  Mercnrmi  SoU  Conjun&us  ad  Nod$tm  jif^ 
ccnd.  diftat  a  Terra  parribus  (^7591 :  ad  Nodmn  vero  DefietnL  pardbus  5  5(^99* 
Quae,  cum  inter  fe  valde  difcr^>ent,  feparatim  etiam  conficferandae  venhmt 
Conjunftiones  iUae  quae  ad  diverlos  Nodios.  Hunt,  Calculi  Ekmentis  Compeii- 
dii  grnia  Synopticc  cxpofitis* 

CcnJH9tgM$er  Mercurius  Retrogradus  ctm  Sok  CerOraUter  $d  Nodum  Afoenden- 
tern,  Menfe  Oftobri ;  ac  ex  di^ls  HjfotheJibHS  habebkHr. 


Longitudo  SoUs  I  Prima  Stella  Arietis  — 

Longitudo  Mercurii  ex  Sole  vifi  ■ 

Diftantia  Mercurii  ^  Sole  |  5 13^5 

Diftantia  MercttrH  a  Terra  ■■     i'  |  ^7591 

Angulus  iHclmatioms  Oirbka  MercnrH  >       ^  ■ 

Motus  6  Horar.  AferoirH  ex  Sole  vifi  ~ — ^ 

Motus  Solis  in  iifdem  6  Horis  ■ 

Hinc  Motus  Merc$4rH  ^  Sole^  fex  Horis  

Et  Motus  ejus  h  Sole  ex  Terra  vifo,  6  Horis        — 

Et  Angulus  Viae  MercttrH  intra  Soletn  vifae  cum  Ecl^tU 

Hinc  Motus  Mercuru  in  0*ir4  fua  vifibili  tf  Horis    ^ 
Dcinde  Motus  MercurU  in  .^jwi^  5V^/^  ultra  quatuor  Re- 

volutiones  .,  —  . 

In  Annis  Tredecim  itaque  — 

Defunt  itaque  ad-itevolutioncs  54  Integws         — 

Quod  fpatixun  percurrit  Mercur'm  in  ^ 

Quibus  promovetur  Solis  Locus ;  ac  5  in  Noda  Situs  tan- 

tundem  diftat  ^  ConjunElione  Terra  -^ 

At  Arcus  ifte  ex  Terra  fpeftatus  fit         — •  — 

Unde  ex  dato  Angulo  f^ia  vifae  8^  15^  provenit  Baftsy 

five  Diftantia  ^  ConJHt$£H(me  VifibiU         —         

Qui  Arcus   percurritur  ^  Mercterio  juxta  Horariam  da- 

tam  -'      ■'■  '  -  - 

Excedunt  vero  13  u4f$m  Siderii  totidem  Jnlia^fos  cum  /;^• 

tercalatiombm  xxihvis  — «^  *—  ^« 
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Itaque  Memrim  i^erdtur  dd  S^lem  poft  Amm  J$tluim 

1}  atquc  infuper  »  -~— 

Vel  cum  quatuor  IfttercaUtkmhu^  fi  praecedens  Annus 

fit  temus  k  Biffixt.  ■  — 

Ex  arcu  vcro  56'  10  "•  &  Angufo  date,  fit  perpcndicula- 

ris,  five  proxima  Diftantia  9  i  S^te         

Itaque  5  poft  ij  Annos  intra  Solcm  confpicuus,  8'  5". 

Borealius  tncedit* 


Pari  Argumento  in  ^6.  jinm SideriU  movetur  5      — 
Defunt  Itaque  ad  Revolutiones  ipi  Intcgras      *-^ 

Hoc  eft  in  Tempore  >  »■ 


Quo  promovetur  Sol 
Hie  arcus  fe  Terra  vifus  fit 
Bafis  vero  ei  competois 


Tcmpus,  vero  quo  MercHrnu  Ba/in  percurrit,  fit     — 
Excedunt  vero  4^  Anm  Sidcrii  totioem  Jnliams  cum  1 1 

Intercahtionibus  ■ 

Ac  Mercurim  rcvertitur  ad  Sokm  poft4^  Annos  yuluws 

,    atque  infuper  ■ 

Vel  cum  duodecim  Intercalationibus,  ut  fit  cum  Annus 

prscedens  fit  Secundus  vel  Tertius  ^  Biffextib    — 
Perpcndicularis  vera  quo  Mfratrms  in  Boream  provehi- 

tur>  fit  ■■  ■  — 


Periodus  vero  maxime  AccmzViMercffru  ad  Sokm  abfol- 
vitur  Amis  Siderus  25j  atque  infuper         ' 

Hi  vero  Siderii  fuperant  totidem  Jmano$  cum  66  Inter- 
cdationibus  -^     ^  ■ 

Unde  poft  x6x  Annos  JuUanosy  Mercfmui  ad  SoUm  re- 
volvitur,  taroius  vero  —  ■ 

Quod  fi  praecedcns  Annus  BijfextiUs  fuerit,  addantur   — 
Poft  hoc  demum  Intervallum  Borealius  Incedit  ■ 
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Caeterae  vero  Periodi  Latiores  ex  jam  Inveptis  facili  negotio  eruuntur,  funt-*' 
que  vel  6  vel  7  Annorum. 

Quae  Septem  Annis  abfolvitur,  Mercwium  deprimit  verfus  Auftrum  iz^ 
47^^,  ac  Septem  Dies  int^ros,  minus  9  Minutis,  citius  provenit,  fi  duae  fiie-  - 
rint  Intercalationes.    At  cum  una  Intercalatione,  cum  fcil.  Annus  prior  Bijfex' 
tilts  fit,  6  di^  fubducendi  funt,  additis  tantum  p  Minutis,  ut  prius.  ^^j^^^  ^ 

'  '      Rarius. 
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tft  i5<^  44^  4  i^  #  v..  Angohim  aatem  quo  Plaftum  OHxt^ ikfisM^MrMv  ad 
Ecl^kmn  Inclimtur  fatis  bene  ie  faabet  apud  KepUrmHy  viz.  <$""  54^.  Tun  ex 
probariflimis  Hypothefibus  coaftat  Merc$srii  in  Nodo  j^ndeme  confHtuti  Di- 
flantiam  ^  SoU  efle  partium  5 15^5*  quarum  media  Solis  Difianm  a  TirrM  fit 
1 00000 ;  dum  vero  Nod$tm  Alterum  occupat,  Diftantia  ifta,  in  iifikm  pard- 
bus  menfurata,  fit  45  jo8.  Sol  vero  Nodo  Jifcendenti  Oppofitus  diflac  ^  Terrs 
eidcm  Junfta  partium  iftarum  989  j  5,  ad  Nodtim  veto  Atermn  eadem  Inter- 
capedo  fit  10 1 007.  Atque  idcirco  Mercmim  SoU  Conjun&us  ad  Nod$tm  Af- 
cend.  diftat  a  Terra  parribus  ^7591:  ad  Nodmn  vero  DefietkL  partibus  5 5(^99. 
Quae,  cum  inter  fe  valde  difcrepent,  feparatim  etiam  conficferandx  veniunt 
Conjunftiones  illae  quae  ad  diverfos  Nodos  fiunt.  Calculi  Ekmentis  Compen- 
dii  gratia  Synopticc  expofitis. 

ConJH»igM$tr  Mercurius  Retrogradus  cum  Sok  Centraliter  ad  Nodum  Albenden* 
tern,  Menfi  Oftobri  i  ac  ex  diUls  Hjfothejihus  hahehkwr. 


Longitudo  Solis  \  Prima  Stella  Arietis  — 

Longitudo  Mercurn  ex  SoU  vifi  ■ 

Diftantia  Mercurii  a  Sole  |  5 13^5 

Diftantia  Merctirn  a  Terra  — — ;  |  ^7591 

Angulus  iHclinatioms  Oirbita  Mercmii  m       .   ■ 

Motus  6  Horar.  MercMrii  ex  Sole  vifi  — ^ — -^ 

Motus  5<?&  in  iifdem  tf  Horis  . 

Hinc  Motus  Merc$4rH  ^  Soky  fex  Horis  

Et  Motus  ejus  i  Sole  ex  Terra  vifo,  6  Horis         — 

Et  Angulus  Viae  Mercuru  intra  Solem  vife  cum  JEcl^tU 

Hinc  Motus  MercurU  in  Orbita  fua  vifibili  tf  Horis     ^ 
Dcinde  Motus  Jkkrctmi  in  .^4«w  5V^i^  ultra  quatuor  Re- 
volutiones  .,  —  _ 

In  Annis  Tredecim  itaque  — 

Defunt  itaque  ad-itevolutioncs  54  Integws         — 

Quod  fpatium  percurrit  Mercurm  in  ^ 

Quibus  promovetur  SoUs  Locus ;  ac  5  in  Noda  Situs  tan- 

tundem  diftat  ^  ConjunEiione  Terra  ■ 

At  Arcus  ifte  ex  TJrr^  fpeftatus  fit         — •  — 

Unde  ex  dato  Angulo  Via  vife  8^  15^  provenit  B^, 

five  Diftantia  ^  ConjunHume  KifibiU         —         — 
Qui  Arcus   percurritur  ^  Mercfirio  juxta  Horariam  da- 

tam  -'      ■'■  '  -  - 

Excedunt  vero  15  u4nm  Siderii  totidem  JhUo^os  cum  Iff- 

tercalatiombm  xxihns  — ^  ^-.  ^« 
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Itaque  Mkeurks  iN^erdtur  dd  S^km  ^^Aumjidimi 

1}  atquc  infuper  »  -~— 

Vel  cum  quatuor  IntercdMimhuiy  fi  prscedens  Annus 

fit  temus  \  Bifffext.  ■  —     ■ 

Ex  arcu  vcro  56'  10  ".  &  Angufo  date,  fit  perpcndicula- 

ri%  five  praxima  Diftantia  9  ^  Sele         

Itaque  5  poft  ix  Annos  intra  Solem  confpicuus,  8'  5". 

Borealius  tncedit. 


Pari  Argumento  in  ^6.  Amu SideriU  movetur  5      — 
Defunt  itaque  ad  Revolutiones  ipi  Intcgras      *-^ 

Hoc  eft  in  Tempore  >  >■     — 


Quo  promovetur  Sol 
Hie  arcus  fe  Terra  vifus  fit 
Aj£r  vero  ei  competois 


Tempus,  vero  quo  Mcrcmrim  Ba/in  percurrit,  fit     — 
Excedunt  vero  4^  Anm  Sidcrii  totiaem  Juliams  cum  1 1 

Intercahtionibus  ■ 

Ac  Mercurim  rcvertitur  ad  Sokm  poft4^  Annos  ymlumos 

,    atque  infuper  ■ 

Vel  cum  duodecim  IntercalationibuS)  ut  fit  cum  Annus 

praecedens  fit  Secundus  vel  Tertius  ^  Biffextiti    

Perpcndicidaris  vero^  quo  Msrcmim  in  Boream  provehi- 

tur,  fit  ■■  ■  — 


Pcriodus  vero  maxime  Accurata  Mercurii  ad  Solem  abfol- 
vitur  Amis  SsderUs  idj  atque  infuper         — — 

Hi  vero  SiderH  fuperant  totidem  Jmmos  cum  66  Inter- 
cdationibus  -^     *  ■ 

Unde  poft  i6x  Annos  Julimosy  AferctmHs  ad  Solem  re- 
volvitur,  taroius  vero  —  ■ 

Quod  fi  praecedcns  Annus  Bijfextilis  fuerit,  addantiu:   — 
Poft  hoc  demum  Intervallum  Borealius  Incedit  ■ 
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Caeterae  vero  Periodi  Latiores  ex  jam  Inveptis  facili  negotio  eruuntur,  funt-»' 
que  vel  6  vel  7  Annorum. 

Quae  Septem  Annis  abfolvitur,  Mercwlum  deprimit  verfus  Auftrum  21'' 
^Y\  ac  Septem  Dies  int^ros,  minus  9  Minutis,  citius  provenit,  fi  duae  fiie- 
rint  Intercalationes.  At  cum  una  Intercalatione,  cum  fcil.  Annus  prior  Bijfcx' 
tills  fit,  6  dies  fubducendi  funt,  additis  tantum  p  Minutis,  ut  prius.  .^^^^^  ^  GoOqIc 

Rarius.  o 
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RarKis  vero  poft  fex  Annos  in  SoUs  difco  con(picitur  iterum  Vagus  lUe  Pfa- 
neta  qui  exafta  hoc  Periodo  50^  50'.  Boreahus  tranfit  i  idquc  taidius  9^ 
17^  25',  fi  Annus  prxcedens  fit  Secundus  vd  Tertius  a  BiJfcxtiUy  aliter  8^ 
17    25^  addendi  funt. 

fariter  fi  fiat  Corijundio  ad  Nodum  Defcendentem  ^denfe  Apfili. 


Xongitudo  SoUs  a  Prima  Stella  Arietis  — ^ 

.  J</frr«r-/i  Longitude  ex  4&/fvifi         —  —         — 

Diftantia  Planetae  i  SoU  ut  prius         —  —       {45508 

Diftantia  ejus  i  7rrr<i          -          —  —        I  5J<^P9 

Motus  Mercurii  a  5b/(P  vifi  Sex  Horis  —         — 

Motiis  Solis  in  codem  tempore            ■  — 

'Motus -^(prrurr// a  ^SpiSp         —          —  —         — 

nine  Angulus  f^ia  vifae  A^eratrii  intra  5tf/tf  difciim  cum 

Eclfttca  fit                            —  —            — 

'Motus  vero  vifiis  i  Terra  in  <J  Horis  »■ 
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^  o  14  29 
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Unde  fcquendo  methodum  calculi  praecedentis,  evincitur  Merctfrmm  poft 
15  Annos  atque  infuper  5*  j^  57^  ad  ^olis  Conjunftionem  revolvi ;  quod  fi 
praecedens  Annus  fiierit  Tertius  ^  Bijfcxtitij  tunc  addendi  fiint  2^  7^  57^, 
tantum :.  ac  tum  Afercurius  i<?'  J  5  ''•  Auftralius  incederc  reperietur. 

Poft  4<S  vero  Annos,  cum  12  Intercalationibus  addantur  o**  7^  14^  &  ha- 
bebitur  Mercurius  SoU  Conjunftus  in  Tramite  Auftraliore  2'  2j".  fi  veit) 
Annus  Prior  Bijfextilu  fiierit;  yel  ab  eo  Primus,  addendus  eft  id  yh  14'.  ut 
habeatur  accurate  Synodus,  Similiter  poft  16 1  Annos,  quibus  Mercurius  in 
Auftrum  dcfleditur  o'  22'^  Addendus  eft  vel  id  i  ih  49'.  vel  i  ih  49',  juxta 
L^em  in  priori  Cafu  praefcriptam. 

At  Annis  fex  vel  feptem  ob  viciniam  Terra  ac  Planeta^  atque  idcirco  ob 
ampliatos  Arcus  ad  hunc  Nod$4m^  non  revertirur  ad  Sdem^  ut  intra  Difirum 
appareat.  Poft  Annos  autem  5  5  Solem  Tranfit  Vi5  magis  Boreali  14^  2".  ac 
habetur  momentum  Conjunftionis  fiibducendo  ^  Prions  tempore  }<i  oh  25'. 
fi  fiierit  in  Anno  Tertio  a  Bipxtili;  aliter  fubduc  2d  oH  25 '.  tantum. 

His  Invenris  facile  erit  continuare  Calculum  pro  omnibus  hifce  Conjunfti- 
©nibus  A  ercurii  cum  SoUj  idque  cum  fumma  certitudine,  ac  fine  ulla  haefira- 
tione,  an  omnes  poflibiles  habeantur  necnc :  Sola  Additione  obtinentur  mo- 
menta Conjunftionum  ac  Diftantiac  Planetx  ^  Centro  Solis ;  unde  etiam  ope 
Tabelte  depromunrur  Durationes  harum,  ut  ita  dicam,  EcU^fiunh  ut  nihil  lit 
quod  in  hac  re  defiderari  videatur. 

Epochas  vero  quod  fpedar,  ex  tutius  Obfervatorum  induftria  comparannir, 
quam  calculi  cujulvis  Subrilitate :  adeoque  el(^imus  in  primo  Cafu,  norabi- 
lem  ilium  Tranfitum  A'crcurii  quern  ipfe  in  Infula  ^f^^ffie  ^^Zr«<  perftftiffime 
obfervavi.  Off-  28.  .An.  16 jj.  St.  Vet.  &  cujus  Medium  ex  Initio  &  Fine  de- 
terminavi  in  praidifta  Xnfula  quidcm  oh  4^  p.  m.  Londi/^i  vero  o*i  :i8'*  p.  m.  1 
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Scmita  vcio  qua  incedere  vifus  eft  Planeta.4^  40'^  Borealior  crat  SoUs  centro^ 
In  altcio  Cafu,  viz.  cum  Merc$trim  iWiconjuneitur  Menfe  AfriUy  ex  CI.  //Sr- 
win  Mcrcftrio  in  Sole  vifi,  p.  72. 75.  Epocham  defumere  pkcuit ;  nempe  quod 
^.  2}.  -^.  i66i.  St.  Vet.  <Jn  8^  p.  m.  (Jf^',  hoc  eft  4^  52'.  Lopulm$r 

•  :.    ...     ..  :  J!_  nr      i?^-    fimul- 


MercmriHs  Sobs  centix>proximus  appamit,  utpote  in  medio  Tranfitu, 

que  diftabat  ab  eodem  Centro  4'  Z'/^  ad  Boream.    Hinc  juxta  praecepta  pra- 

mifla,  omnes  ordine  vifibilcs  Conjunftiones  Aiercuru  cum  Sole  fimul  exhibere. 


- — /  '~  — -"^w 

cxigui  Laboris  opus  erat :  ac  in  Exemplum  quod  cuivis  in  pofterum  imitari 
Kcet,  accipe  hujus  Seculi:    '  ^^ 

hujufinoai  Phenomena, 
£mt. 
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hujus  Seculi,  ab  invento  Telefcopio,  quotquot  ufquam  apparuere 
>hsnomena»  vel  qus  etiam  in  fequentis  Seculi  pofteris  apparitura 


Series  MmentorHm  qnthns  Mercurius  Soli  Conjuf^lus  intra  Difcum  ejus- 
confftcttHh  f^  ir^efens  &  fmnrmn  Sccnhmy  cum  Dift4ntiis  PUma  k  Solis 
centro^ 
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Tranfitus  qui  figiro  "^  notafttur,  Z^^^few  cx  parte  Vifibifcs  funt,  qui  vfxo 
figno  *  *,  toti  con^ici  poflunt. 

Notandum  vero  eft  Soks  Diamccrum  id  N^dsm  ^i^  Afctndentem  menfe 
0^(7^' occupace  32''  34""^  atque  adeo  Maximam  Duratiooem  centralis  Tnuw 
Ctus  cfTe  5  b  29^  Menfe  vero  AfriU  Diameter  Solis  fit  51^  54'^;  unde  ob 
tardiorem  Planetae  Motum  oritur  Duratio  Maxima  8^  i'' :  Qiiod  fi  Obliqufe 
incidat  Merc$irmsy  Durationes  hs  Breviores  redduntur  pro  ratione  Diftaims 
ii  ccntro  Solis :  Quoque  perftftior  Calculus  hie  reddatur,  fequcntcs  TabeUas 
adjunxi,  quibus  exhibentur  dimidiatas  Durationes  harum  Ecl^fittm  ad  finguh 
minuta  DiftantiaB  Vifa  a  centro  .Ja/tf  j  quae  Additae  ac  Sublatae  ^  Conjunoio- 
nis  momeoto  in  prion  Tal^  inventO)  Imtmm  zcFmm  totius  Phamomeni 
defignant. 


Digitized  by 


(S&5§le 


(m) 


OCTOiRL 

APRIL!, 

Semi- 

Mm. 
Dift. 

Semi- 
dttrM. 

/ 

h.      ^ 

4 

h.    ' 

o 

I 

2 

3 
4 

5 

€ 

I 

9 

lO 

^44^ 
2.44 

2  4j 
2  411 
*  3S>t 
»3<St 

2    2§t 
2    2J 
2    17 
2    10 

V 

0 

I 
e 

3 
4 

5 

i 

9 
10 

4    Of 

4    0 

.  3  58'- 

3  5*^ 

3  48.- 

3  45 

3  »8:- 

3    7 

II 

12 

n 

*4 
15 

2       I 

^  35 
I  24 

I    4 

- 

II 
.12 

13 
14 
»5 

2 1^ 
1 214 

15;- 

i5 

0  50 
0  30 

1                 ! 

0  5<5 

'              J 

Obfervationcs  oiiines  hucufque  Habitas  ritfe  repraefentant  hi  Numeri,  n:c 
-eft  quod  dubitem  de  Futuris,  cum  ex  omnibus  Maneris  Mtrcurius^  Soli  proxi- 
mu5i  ^us  Centre  adcqyicinus  fit:^  ut  aliorum  Centrorum  interventuminime 
cieatur,  nee  deviationipus  illis  qux  ^  caBtcrorum  Syfkmate  oriuntur,  quibuf- 
que  fuperiores,  prarfertim  Scummy  obnoxii  funt  quod  fcntiri  poffit  intertur- 
bemr. 

Parallaxes  confulto  omifi,  ut  perexrguas,  quaeque  Locis  divcrlSs  diverfae 
©bvenicntes  Generaliori  Calculo  immilceri  non  debent ;  quodqae  etiam  qutiv* 
tae  fint  npn  fitis  adhuc  conftat,  fed  potius  ex  hujufinodi  Obfervatis  turiflime. 
derivari  poflint :  Diametri  etiam  Kimttrn  rationem  non  habui,  qiiia  fupra 
fidcm  Parvus  pcrpaucula  (blum  Minuta  Limbo  adhaerere  videtur.  Ex  Ob- 
fen'arione  accuratiflima  deprehendi  vix  duo  Minuta  clapfi  dum  totus  b  Solt 
egrcderetiir  OEloh.  28.  KJyj.  unde  conclufi  Diametrum  ejus  o^  xi^',  ac  jux- 
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trmioftem  Diftantiaram  ^  Ttrra  ad  Nodum  Jkerum  </  ij^'l  fere;  adeoqoe 
tunc  51  Tempork  MiihiCi  mfumi,  dum  Totus  Kaneta  Sdis  Limbum  Diieae 
pervadit :  Oblique  veix>  tranfiens  paulo  diutius  h«ret,  fecundum  ac  Secantes 
Anguloruin  Inadfentiae  augentur.  iEquariones  etiam  Temporis  baud  opus 
eft  ut  xftimemus,  quia  perplures  dies  hinc  inde  ia  utroque  Menfe  Conftamcs 
ac  quafi  Invariat«  perfittunt. 

De  Fjfihili  Veneris  asm  Sole  (MjmtHime^ 

yinHSy  quamvis  Sydetum  omnium  fpeciofifluna,  inore  Sexus  fiit,  line  nacK 
tuato  Culm  ac  Splendore  ^rfcititio  in  Confpedum  jwodire  vcretur :  Hoc  ete- 
nim  Speftaculum  inter  j^firofumucA  longe  nohiliflkhum,  inftar  Ludorum  So- 
cularium,  int^i  Seculi  Mortalibus  invident  Motuum  aid*  Leges.  Unico 
vero  hoc  obfervito,  famma  cum  certitudine  Diftantiam  Sola  »  Terra  detenni- 
mri  pofle,  quae  ob  Paralkxin  alias  prorfus  Infenfibilem  Vagis  Terminis  hu- 
cufque  definita  eft,  pofth^  declarabitur.  Periodos  vero  quod  attinet,  iOx 
non  adeo  Accurate  ac  A4trc$trudes  defcribi  pofliint,  cum  Venm  ferod  tantum 
ab  Orbe  Condito,  idque  ib  Horroxio  noftro,  intra  Solis  EWcum  deprehenfa 
fit  r  Corredis  autcm  Motibus,  quantum  per  Rudiores  Vetaiun  obfervationcj 
licet)  accipe  jam  fummiun  Calculi. 


Longitudo  NoS,  j^emkMs  yineris.  i  prima  SteBa  Arie^ 

.So/itaque  ei  jungitur  in  pundo  oppofitoj  hoc  eft,  pef 

hxc  Seculat  circa  finem  Nchembri^  

Diftantia  Fcmris  ^  Sole  partium         ——      |    71997 
Diftantia  Finerls  a  Tnra  — —  )     2tf4j  8 

Inclinatio  Orbitae  PineHs  ad  Eclifticofn  ~— 

Motus  Finerh  in  8  Jbmis  SyderUsy  fupra  1 5  RevoMti-^ 

ones 

Motus  Fineris  in  255  u4nmsSjdcriis  fupra  }&i  Revolu- 

Motus  Pimris  in  245  -/*wtttf  Syderiis  fupra  59  J  Revohi- 
tiones  ■  —  — 
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Ex  his  Prificipiis,  inito  Ci^cuk)  juxta  Methodum  in  Mercftrio  expofitam> 
proveniunt  intervalla  Temporum  ac  Diftantiarum  ut  fequitur. 
■  Poft  18  Annos  Fhms  revolvitur  ad  Solem  (c.  'fuMaas  •»  prioris  Tran&us 
momento  2^  loH  52^4.  Incedit  vero  I^ieta  Sebudi  24^  4I'^  priori  trngin 
Auftrali. 

Poft  Annos  235,^Additis  2^  ro^9^  f^cftus  iterum  Sokm  ingredi  poteft 
&d  via  II'  j;^'*  Boreadiori :  Qiiod  fi  praxedens  Annus  Bipxtslm  fi^rk 
j<*  lo'i  9'.  addendi  fimt. 

Poft  Annos  243  Fhms  etiam  S^lem  tran(ire  poteft,  auferendo  tantum 
© » 45^  4  prioris  Tempore ;  Auftnilius  vero  inccdit  i  j'  8^' ;  Qiiod  C  prrce- 
dcm  Annus  B^milis  fiierit,  adde  2}h  ij\  ^^^^^^  ^^  i^OU V  It: 


(m) 

Et  in  omnibus  his  AppuIHbus  Fhferis  ad  ^olemy  Menfe  NktomAriy  Ai^ukts 
Vis  Vifs  Venerii  cum  JEcl^a  fit  9^  5'.  ac  Moms  ejus  Hottuius  intra  Splem 
4^  Y^ ;  cumq;  Semidiameter  Sdu  (it  i^'  ii^^  proYcnit;  Maxima  Durati<r 
TTranfitus  ccntri  Fhteris  7^  5<J'. 

Deinde  conjungantur  Sifl  &  /^»mi  ad  Nidmm  DifceniefUcm  Menfe  5/4^;  ac 
juxta  Numeros  eddeni  fupputantur  interv^tU^  eadem.  Pofl  8  Annos  auierea* 
<li  funt  z^  6^  5  5^',  ^cFettMs  Orbita  19'  58  \  Borcaliori  pertranfibit. 

Poft  Annos  2^5  adde  z^  8^  i8'»  vd  fi  prior  Annus  Bifextilii  flierit  3^  8i 
i8*  &  habebb  f^aterem  Auffaalioremp^  xi \ 

Denique  poft  24$  Anno5>  adde  oi  ih  ij^  yd  fi  prior  Annus  BlfextUk 
fuerit  1^  i^  2;^  &  reperitur  Viims  itenun  5^'  Conjunfta»  fed  in  tramite 
10'  ]Y^*  magis  Boreali. 

In  omni  ad  hunc  Nodrnn  Tranfitu  wxxzS^Um^  Angulus  Vi«  Vif»  Finerk 
<vm  EcliMka  fit  8^  28^ ;  ac  Horarius  ejus  Motus  4'  00^^  5  ac  5«fir  Semidia- 
jnecro  fubtendente  15"^  51";  provcnit  Durado  Maxima  centralis  Tranfiti^ 
.etiam  7^  5<$' ;  prscife  eadem  ac  ad  Noium  AUirum. 

Quoad  JEfochas ;  Ex  Ingreffu  quern  ibhrni  vidit  Hmroxim  in  Sole  jamjai^ 
occamro  C(mcluditur>  Venatm  Sob  Jundam  fuiffe  Lamlm  i<$39«  Niv*  24 '^ 
iS^  57'.  iedwerfus  Auftrum  inceflilie  8^  jo^^  Menfe  Aiah  vero  k  nemine 
Mortalium  huculque  intra  Solem  vifa  eft>  fed  ex  Numeris  meis  quos  non  mul<» 
mm  sL  Casb  ablufuros  confido)  conftat  yinerem  proxima  vice  SoUm  fubituraqi 
ji.  xj6i.  Mtti i^d  I'jh  55'.  media fcil.  JBcfigfi,  ac  tuncDiftare  ^  Coitro  eji^ 
v^us  Auftrum  4^  i^^\  Hinc  &  ex  prxmiuis  Revolutionibus  fiurili  n^otio 
•omnia  hujus  veneris  Phaeaomena,  per  Milenium  int^rum  compuuvi)  ut  in 
afequenti  Tab^  egibibencuc. 
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Durationes  hanim  Vineriat$tm  EcUfpmn  qnod  attinct,  refpcftu  Ccntri  to* 
dem  modo  fupputari  poCTunt  ac  MercuriaUs^ ;  fed  cum  Diameter  Veneris  (atir 
ampla  fit,  cvunque  Parallaxes  etiam  Difiwntiam  vdde  Notabikm  quoad  Tern- 
pus  ingerere  pofliint,  Calculus  pcculiaris  pro  Locis  fingulis  neceflari6  fiibeun- 
dus  eft 

Vemrh  autem  Diameter  tanta  eft-,  ut  dum  Umbo  Sobs  adhsret,  ftnne  la 
Tcmporis  Minuta  praeterfluunt,  cum  fcil.  Solem  Diredea^rcditur;  OUique 
vero  Incidens,  etiam  diuthis  Limbo  immoratur :  Occupat  autem  Diameter 
ifta,  juxu  Htnrroxu  Obfervationem  i'  i8">  dum  ad  Nodnm  Afiend.  Soli  Jun- 
gitur,  ac  i'  ii^'.  ad Nodstm  Aberftm.  Praecipuus autem  harum Conjundio- 
num  ufus  eft,  Selis  ^  Terra  Diftantiam  five  Parallaxin  ejus  accurate  detenm- 
nate,  quam  quidem  finftra  variis  Methodis  tantaverunt  Afironom ;  dum  In- 
ftrumenta  quantumvis  Subtilia  Angulorum  quxfitorum  Minutiae  facile  du- 
dunt.  At  m  obfervando  Veneris  in  Solem  Ingreffu  &  ab  eodem  Egreflii,  fpa* 
tium  Temporis  inter  Momenta  Conta6hium  Intemorum,  ad  ipfum  Tempo* 
ris  Minutum  fecundum,  hoc  eft,  ad  -^-L  J^i*^^^  Secundi  \vft  ^''.  Arcus  ob* 
fervati,  ope  mediocris  Telefcopii  &  Horolocii  Ofcillatorii,  per  6  vel  8^  accu* 
ratb  fibi  conftantis,  obtineri  poteft.  Ex  duabus  autem  talibus  Obfervationibus 
in  Locis  Idoneis  debiti  inftituti^  intra  Quingentefimam  partem  certo  condudi 
SoUs  Dtftantiam  proxim4  Occafione  commonftrdx). 
^j.  f;'4.  Iff.  Ne  quid  Oblcuri  Ledoribus  Afhronomici  minus  Dodisvideretur,  Schemata 
pro  utriufquc  Planeu  Tranfitu  dclineavi,  quibus  rem  oculis  fubjicere  cona- 
tus  fum. 


//rf  Comet.  A. 
16^4.  VreS- 


CI.  !•  M.  Anxjouty  after  he  had  feen  the  Comet  (which  was  firft  obferved 
ij^  Holland,  Decemb.  i.  166^.)  4  or  5  times,  made  the  Ephemerides  of  its 


uMit.  n.  I.  p.  3 .  Motion  upon  an  Hjfothefs  that  it  mweth  juflly  enough  in  the  Plain  of  a  ^reat 


o«  i«  p.  t8. 
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Circk*  which  mdmcth  to  the  E^ptitoStial  about  jo^,  and  ^o  tfce  Ecliptkk^ 
49^  or  49 ^4j  cutting  thce^^i«^<>rat  about  ^^^l^pnd  the  £c/iptick^ at  28^. 
of  -4w,  or  a  littk  more. 

He  takes  Notice,  that  more  Chmets  enter  into  our  Syftem  by  the  Sign  ofn.  x,  f,  if, 
Uhra  and  about  Ffica  Fkrgmis  than  by  all  the  other  parts  of  the  Heavens : 
For,  both  the  prefent  Contit  and  many  others  regiftred  in  Hiftoij  have  entered 
that  way,  and  confequendy  pafs'd  out  of  it  by  the  Sign  of -^w/ ;  by  which 
alio  many  have  entered. 

2.  TiU  the  6th  o£ Feb.  this  Onrnt  always  advanced  :  But  after  that  DayjOSferveJi  !y 
I  found  that  it  returned  in  Augmenting  always  its  Latitude.   I  left  it  Mar.  8.  ^-AuMut.  <i, 
at  the  18.  of  the  Ham  i£  Aries^  almoic  in  the  fime  Latitude ;  and  I  am  apt 

to  believe  it  will  be  EcUpfed  this  Evening. 

I  (hall  only  add,  that  on  Feb.  j.  we  were  furprized,  to  fee  the  Omct  agaia 
much  Brighter  than  ordinary,  and  with  a  conliderable  Train.  Some  did  be- 
lieve, that  it  approached  again  to  us.  But  having  beheld  it  with  a  Tekt 
cope)  I  foon  Mid,  that  it  was  joined  with  two  finall  Stars,  whereof  one  was 
pretty  Bright,  and  that  this  CoffjfmSion  gave  the  Comer  that  Brighmefi.  Hence 
It  was,  that  I  afliir^d  my  Friends  here,  that  we  ftiould  no  more  fee  it  fo 
Bright. 

M.  AMz.om  alfo  ftrongly  conceives,  that  this  Comet  could  not  be  Feb.  iS.^-^h  '«7» 
ft.  n.  where  M.  HevelsHS,  in  his  Prodromes  Ometkusj  hath  placed  it,  viz.  m 
frima  Arictis  ^  unlefs  it  be  laid  that  it  vHited  that  Star  o£  Arks  on  the  i8. 
and  returned  thence  the  i^thy  into  its  ordinary  Courfe :  For,  according  to 
his,  and  his  feveral  Conelpondents  Obfervations,  the  Comet  on  Feb.  17. 
was  diftant  fiom  that  Fhfi  Star  ^  Aries  at  leaft  1^17;  and  on  Feb.  19. 
(He  having  miffed,  as  well  as  his  other  Friends,  the  Obfervauon  on  Feb.  18.) 
was  Advanced  in  its  way  12'  or  15^,  but  yet  Diftant  from  the  faid  Star 
fome  Minutes  above  a  whole  Degree,  and  confequendy  far  from  having  then 
pafled  it.  After  which  time  M.  Abojom  affirms  to  have  feen  it  as  well  as  fe- 
veral others,  for  many  Days,  and  that  until  Mar.  17.  Obferving,  that  about 
Feb.  26  or  27,  when  the  Comet  was  neareft  to  the  often  mentioned  f?ry?  ^/ 
Ariesy  it  approached  not  nearer  than  50'. 

3.  Some  Eminent  EngUfi)  jprommers,  who  have  attentively  obferved  ^^^^l/TI^S 
Poiition  of  this  Comety  do  jointly  Conclude,  that  whatever  that  Appearance^^^^  y^  p^^^g^ 
was,  which  was  feen  near  the  Firfi  Star  of  Aries  by  M.  Hevelius  (the  truth  n.  9.  p.  i^-o. 
of  whofe  Rehtbn  concerning  the  fame  they  do  in  no  wife  Qucftion)  the  faid^ 

Comet  did  not  come  near  that  Star  in  the  left  Ear  of  Ariesy  whete  the  faid 
M.  Hevelms  fuppofes  it  to  have  paffed,  but  took  its  Courfe  neat  die  Bright 
Star  in  its  Lefi  Homy  according  to  Barer^s  Tables.  .     ;    r 

4.  I  have  eafily  found  die  Principle  of  M.  Auz^ut^s  Ephemerides :  and  'tis  J^;' J;'3^  ^ 
this,  that  this  Comet  moves  about  a  Centre,  in  a  ftraight  Line  dra\\  n  from  th^'i^yf^othefisyand 
Earth  thro'  the  Great  Dogj  in  fo  great  a  Circle,  that  tl>at  Portion  which  is  the  Uouo^i  of 
dcfcribcd,  is  cxceedii^  fmall  in  refped  of  the  whole  Ciicumference  ^hcreof^^^^^^^mct 
and  hardly  diftinguiftiabk  by  us  from  a  Straight  Lin?.  m.  Cnilini. 

Concerning  the  Nrw  Comet  you  mention,  I  oblerv'd  it  Feh.  1 1.  about  the  ^^  x.  p.  i-^ 
24^  o(Ariesy  with  a  Northern  Latitude  of  24^.  40'. 
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Tht  Motion  of     xm.  i.M.  JltizA>fit,  after  5  or  4'Obfervanomihatb  jwibKllred  trK^ttE^ 

^j^^^TJ^Jjin^'P^^^^'^^^  concerning  the  Motion  of  the  CcmetyvMch  he  firft  began  to  Ob- 

e,4;  Bv  M.Au'  f^Tvc  -^^  V  i<^^5«  He  affirms  that  the  Line  defcribed  by  diis  Star  relem- 

xout.n-3.p.36.bles  hitherto  a  Great  Circle,  as  it  is  found  in  all  other  Gwwfx  inthemidftof 

their  Courfe.    He  finds  the  faid  Circle  inclined  to  xhQEcIg>ticl^2bcmt7,6^. 

50'.  and  the  Nbdes  wliere  he  cuts  it,  towards^  the  Beginning  of  Gemim  and 

Sagtttarj ;  that  it  declines  fi-om  the  i/Squator  about  i^o.  and  cuts  it  towards 

the  1 1^  and  confequcntly  that  its  grcateft  Latitude  hath  been  towards  Pifie$j 

and  its  greateft  Dechnation  towards  the  2  5  ^.  of  the  t^quatar*    He  puts  it  in 

its  Perigee  about  1 5^.  of  Pffics,  a  little  more  Weftetly  than  Marchaky  or  the 

Wing  of  Peg^m. 

ohfenedi  by        2.  He  (3)ferves  in  Genenfl,  that  this  Second  Comet  is  contrary  to  the  pre-i 

Af.  Auzout.  ib.  -cedent,  almoft  in  all  Particulars :  Seeing  tliat  the  former  moved  veiy  fwift, 

^'  ^^*  this  pretty  flow ;  that  againft  the  Order  of  the  Signs  fiDm  Eaft  to  Weft, 

this,  following  them,  from  Weft  to  Eaft ;  that,  from  South  to  North,  this, 

from  North  to  South,  as  far  as  it  hath  been  hitherto,  that  we  hear  of,  Ob- 

ierved ;  that,  on  the  fide  oppofite  to  the  Smty  this,  on  the  feme  fide  i  thar, 

having  been  in  its  Perigee  at  the  time  of  its  Oppofition,  this  having  been  there, 

^out  of  the  time  of  its  Coojunaion.    He  taketh  alfo  notice,  that  this  Xjomee 

diflfers  in  Brightnds  from  the  other,  as  well  in  its^Bo^,  which  is  iarinoic 

Vivid  and  Diftinft,  as  in  its  Trakh  whofe  Splendor  is  much  gieata-,  fincc  it 

may.be  feen  even  with  great  Tdefcopes,  which  wece  ufdefiin  the  £btmer  Jby 

xealon  x£  its  Dimnefi. 

-*^^-^    ^^-  ^-  -*^-  '^^^  -^-^-  ^^-  ^^*  ^f  *^  feDowing TSfight  T*cr  tTae 


Ih^i^iSr^ ^^^^^  way  of  counting)  I  obferv'd  a  Path  ofJLight  extend  fixjm  the  fFbak 
Cairim.n.  jf.  ^^ro*  Eridanm ;  which  I  jt  '*        --^-^ 


'.  judged  to  be  the  Trmn  of  a  Om/et  both  by  the 
if.  485.  "'  Figure  and  Cobur,  as  alfb  becaule  that  the  Direftion  of  it  was  to  the  part 
oppofite  to  the  Sm,  like  other  Comets.  By  its  extream  Point  it  reached  to 
tnat  Star  in  Eridnmuy  which  is  called  the  14  by  Bafents-:  But  it  iffued  out 
^f  the  Horizontal  Clouds,  fo  that  I  thought  the  Head  of  theC^^iwf  was  ei- 
ther vailed  by  them,  or  hid  under  the  Horiz^on.  JMar.  x  i.  there  was  feen  a 
Br^hmefs  in  the  TFhaUy  amongft  the  thin  Clouds,  at  leaft  for  half  an  Houi^ 
which  was  .voy  like  the  %lendor  of  ^^?ww,  likewife  vailed  with  tfaii} 

^Ckuds. 

Mar.  12.  When  the  Gr^4r2W  was  in  the  Mid^heaveny  the  'fime  Tad  ap- 
"peared  again.  It  pafled  thro'  the  Star  in  Eridamuy  which  Bajfertu  calls  tne 
J  J,  and  left  to  tne  Southward  the  14,  where  it  did  terminate  Mar.  ro. 
Being  by  the  Imagination  drawn  out  to  about  ;^.  and  fiirther,  it  tended  to 
that  Southern  Star  which  precedes  the  Ear  of  Leuts.  It  was  theitfore  moic 
Northerly  than  the  Day  bdbre  Yefterday,  and  jnore  Eafteity*    We  were 

-<Ioubtful  whether  its  head  was  hid  by  the  Cbuds  or  under  the  Horizon.  But 
the  Line  fixMn  Jt^er  to  the  Extremity  of  the  (aid  Ta&  in  the  CJouds  was 
Perpendicular  to  that  Taili  fb  that  it  was  in  the  JVhaUy  and  the  Appaitnt 

jwt  ^  the  Trm  reached  outin  Xength  about  3  x^. 
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/  ir  M^n  $./.  m    The  O''"'^  was  &ft  diicovered :  tot  ibras  mucB  » it  x^Lisboi  j  fy 
fit  few  houfs  afer  the  Stm,  there  could  hitherto  be  taken  no  confiderabte'---  P-  ^4- 
Obfervatiohs  of  it.    The  Bodjf  thereof  is  not  feen,  becaufe  it  remains  bid  in 
the  Horizon*    Its  7r4fcw  is  of  a  Stuwndiom  Length,  extended  in  A^ 
over  almoft  the  4th  part  erf*  the  VifiUe  Heaven,  from  Weft  to  Eaft  i  its  ap- 
parent Bri^h  is  of  a  good  Pabt^  and  its  Sfjendour  veiy  great,  but  it  Laib 
pot  a  few  hours. 

At  St.  SiJMdar  Mar.  y.  (jf .  *.)  at  7  a  Clock  at  Night,  /%  Ejlanfcl  b^an/»  Bfaiil;  /> 
to  fee  thi?  Comet  a  littk  above  the  Horizon  fixMn  Weft  to  E.  S.  E.  The  Be-P-  Valentine 
ginning  oif  its  Taik  was  a  little  under  the  two  Lucid  Stars,  the  1 5  and  rtf  h  ^^^^^^ 
of  the  Whak*s  Bstckj^  over  which  it  then  pofled,  its  Point  being  as  'twere  at"*  *^^*''  ^'' 
the  8  and  9^^  which  are  in  the  Bottom  of  the  Whale's  BeOjf]  and  thus  the 
whole  Leqgth  thereof  was  about  2  jpv    The  Glote  or  Head  of  it  was  fo  finall 
add  thin,  that  very  few  could  difcem  it  with  the  Naked  Eye. 

Aiar.  7.  The  former  Brightneis  was  fcmiewhat  left,  and  become  fo  Thin, 
that  the  Eye  could  eafily  fee  the  Stars  that  were  behind  it,  which  by  Conje- 
<hire  were  the  14  and  20*^* 

The  Tail  was  always  direftly  q>pofite  to  the  Smt ;  and  when  it  appeared 
the  firft  time  almoft  Horizontal,  it  was  feen  in  the  form  of  a  Pillar,  the  Head 
ftanding  a  little  under,  and  on  the  fide  of  the  Star  of  the  Wbale^  which  is  in 
l;he  Lat.  of  15^  46'.  and  the  Long,  of  ii*.  42^  of  Aries.  And  the  Poiftt 
did  ftiave  the  14^^,  North  of  the  three  that  are  in  the  Belljfy  in  the  Lat.  of  20^* 
jo',  and  Long,  of  150  57^  of  Aries. 

This  Cmtet  was  at  firft  very  Splendid,  and  caft  it  felf  with  that  Vividnefe 
upon  the  Sea,  that  the  Rays  thereof  were  reverberated  unto  the  Shoar,  where 
the  Obfervers  flood.  But  this  Brightnefi  lafted  only  for  j  Days,  ofier  which 
it  did  confiderably  Decay.  But  that  which  feemed  fomewhat  ftrange  was, 
that  having  loft  10  touch  of  its  Light,  yet  its  Bulk  was  not  diminiftied,  but 
continued  rather  inaeafing  until  the  Comet  dilappear'd.  -  It  pafs'd  more  fwifi:- 
ly  than  f^mtsy  whence  he  infers  that  it  was  under  retms;  yet  the  Anticipation 
was  not  fo  great,  that  it  could  be  believ'd  to  be  under  the  Moon,  as  he  would 
have  it. 

4.  P.  Pktro  Sufarte^  RedcMr  of  Macac^  in  the  Eafi-Indiesy  ^^  verfed  in^»  Afiica;  iy 
Matters  J^mtenmak  wrkes  to  Jxaye  foen.  tbc^  fame  aU  along  the  Coaft  of  Aw'^j^g*^^^  ^"" 
fferOH^uu 

CIV.  There  hath  been  feenhereaNew  Cbw^fitwn  the  x.ofMar.fi.  H^AComet.  An. 
i6ji^  It  is  but  little,  havii^  a  Train  not  above  a  Degree  ckt  a  Degree  and  an  '!^H-  f^  ^^'' 
halt  k>ng.    It  is  now  (Mar.  ^)  :about  the  Stars  in  the  Ri^ht  Arm  of  -^^<^hc. di^. 
medm  on  her  Shoukkr  Blade.  .•  As  ftr  as  I  can  jcolleft  frona  one  or. two  Oh^n.  81.  p.  4017. 
fervations,  it  tends  towards  the  Lmid^  of  Attdrtmeda's^^irdky  and  that  with  ^ 
Direft  Dmmal  Motion  of  .about  :z  Dfegtees  in  its  Courfe. 

The  6  of  March  in  the  Evening  y''.  46!'  it  was  iii  7^.  T.  and  in  }  5^  of 
Northern  Latitude ;  as  I  guefi'd  by  the  hafty  Infoedion  of  a  Globe. 

A^.  7.  in  the  Morning  3^  jo'  its  Longitud^  was  about  %^  T.  with  a 
fMacwhat  lefler  Latitude  than  before  :  in  tlie  Evening  of  the  fiune  day  it's      C^  r\r\r^\o 
Longitude  was  10^  r.  and  Lat.  54^  j^r  Q/MSe^dby^^OOgle 


f  44<^  )     . 

Tifxr.  8.  m  the  Maming  4^tbe  Long»  \to  la^.  V.  and  the  tat.  55^. 
Which  yet  I  woiild  not  mve  taken  predfely,  becauTe  I  .cannot  yet  reduce 
nl)y  OWervatiom  to  a  CdcuUu. 

jit ly        2.  "iAx.  IfMC Nrwtmiboyi\^\6  oi March fi.V.^^^ 

i/r.  Newton.  Weft  of  Pcrfim^  which  he  now  takes  to  have  been  that  Comt.    It  was  veiy 
tb.  p.  40 1 8.    f^^^  ^^^  jj^j  not^ny  Vifible  Tml,  which  made  him  regard  it  no  flffdier. 
At  Pans  \  by        j .  The  Mathematicians  o£La  Flefihe  perceived  him  fircMn  the  i^  cfMmlh 
*/.  raOini.     ^  ^^  ^^^  ^y^  ^  y^^^  ^  p^  ^h^  f^-ft  hoticc  oF  It.    Thofe  of  the  OlUgs  of 
-«.  81.  p.  4041.  Clermont  being  advertifed  of  it,  fiw  him  the  2  5  of  the  &me  Month. 

R^ar.  itf.-yh  50'  in  the  Evening,  M.  Q^mi  faw  him  between  the  Ibud  of 
Mcdnfi  and  the  Pleiades ;  without  a  Tddcope  he  appeared  no  otherwife  than 
a  Star  of  the  J  ^  Magnitude ;  His  Head,  feen  with  a  TelefcopNe  of  17  Foot, 
appeared  aimoft  Round ;  but  it  was  well  defined^  and  diftingui(h*d  from  the 
Miftinefs,  which  fornied  a  kind  of  Chevehrey  wherewith  it  was  encompafled; 
and  even  the  middle  was-a  little  confiifed,  and  feaned  to  have  Inequalities* 
as  arc  fccn  in  Clouds. 

The  Tail  was  almoft  imperceptible^  yet  Ijy  the  Telefcope  it  was  fen 
tirnied  Dppolite  to  the  Su»y  and  it  appeared  erf*  the  Length  of  two  Diame- 
ters of  the  Head  or  thereabout :  For  it  was  not  cade  to  meafure  it  precifely, 
becaufe  being  Thinner  according  as  it  was  farther  from  the  Heady  its  Extre- 
mity was  ioftnfibly  loft.  And  to  the  whole  Gmtet,  Heady  Tody  and  Chevcbercy 
taken  altogether,  took  up  no  more  than  5  or  4  Minutes  of  a  Degree.  At  jK 
48 '.  he  was  in  a  ftrajgnt  Line  with  the  Lsecida  in  the  Head  oA  Mcdufky  and 
with  the  moft  Occidental  one  of  the  Pleiades  i  and  above  the  two  Cleareft 
Stars  of  the  Stmthem  Foot  of  Perjem  \  fo  that  a  fbaight  line  drawn  through 
thefe  two  Stars,  <lid  almoft  touch  the  Southern  Extranity  of  his  Chevebere. 
This  Place  of  the  C»mety  transferred  upon  the  Map  of  the  fix'd  Stars,  ftB 
precifely  enough  upon  ij^  25^  ofTaterus^  in  i^^  Mordiem  Latitude. 

With  a  Telefcope  5  •  Foot,  we  faw  near  the  Cmet  two  fmall  Stars,  diftant 
one  Diameter  of  t\\Qf5mt  from  one  another,  which  Stars  are  not  in  the  Cata- 
logues. The  Comet  was  in  a  Straight  Line,  diawn  from  one  of  thofe  two 
Stars  to  the  other  precifely  at  9'^  i  j'.  but  a  litde  nigher  to  that  which  wk 
Weftward ;  But  9  »  5  j'^.  he  was  equally  Diftant  from  them  both.  It  was 
taken  notice  of,  that  from  8^  5^  till  lo^  ^6\  He  made,  in  refpeft  of  thefe 
two  Stars,  an  oblique  Motion  fcnfxble  enouch,  going  fix>m  NcHth  to  ^Soucb 
in  the  fame  time  that  he  advanced  from  Weft  to  Eaft. 

Mar.  28.  7'^  41'.  inthe  Evening  the  Qmet  was  diftant  from  tJic  lefi  bright 
Star  of  the  Sonthern  Foot  of  Perfeusy  no  more'  than  about  24^  Weftward.  He 
had  almoft  the  (ame  Latitude  -with  this  Star ;  io  that  he  was  precifely  enough 
at  2<J^  8'.  ^S  and  in  the  Lat.  riJ^*  %\  At  8^.  i^.  we  took,  as  wdl  as  we 
toxMy  the  Diftance  of  the  Corned  to  the  St^  in  the  Eye  of  Tatertts^  called 
^Idcbaran,  19^  58^  And  8^  29'.  the  Diftance  of  the  Comet  to  the  Star, 
<»1I jd  Ca/ellay  Aws  found  to  be  of  2.2^^5  i  '^ 
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JWJr.  to.  jh  5<'.  at  Night  thtOfmct,  fecn  without  a  Tclefcopc,  appcan- 
td  no  othcrwife  tnan  a  Star  of  the  4th  Magnitude :  thro*  the  Teldcopc  he 
exceeded  even  thofe  of  the  Firft ;  but  he  was  veiy  Dark,  and  in  what  man- 
ner focver  we  look'd  upon  him,  we  couki  Obferve  almoft  no  Ta;l  at  all  of 
him.  He  had  pafTed  one  Degree  and  an  half  beneath  the  Lttcida  of  the  .*>/sr- 
tkern  Fm  of  Per/ha ;  fb  that  this  Star  was  exaftly  in  the  midft  of  the  Coma 
.and  the  little  Star  of  the  Leg  of  Per/mt,  marked  n  by  B^er$ts,  which  then  we 
£iw  not  but  by  a  Telefcope.  A  Straight  Line  arawn  fix>m  one  of  thc{b 
Stars  to  the  other,  did  almoft  touch  the  Somhem  Umb  of  the  Co?net,  which 
being  transferred  upon  the  Map  of  the  Fix'd  Starsj  feH  upon  28  ^  /y^^  of  Tan^ 
Tus  in  the  Northern  Latit.  of  ^o  5  (S\  At  p'l  45^  the  Weftem  Limb  of  the 
"Omm  touched  a  Straight  Line^  drawn  thro'  this  lefs  bright  Star  o£  Perfiuit 
Somhem  Foety  and  thro*  the  moft  Northern  of  the  Head  of  Tatirmi  but 
that  he  was  already  got  fomewhat  nearer  to  the  Latter. 

Mar.  }  1.  8^  in  the  Evening,  the  Corner  was  in  a  dired  Line  with  the  Lm^ 
*cida  in  die  Foot  of  Perfiwy  and  with  the  moft  Northern  in  the  Head  of  Toff* 
rmi  but  Ik  was  more  dian  twice  as  much  remoter  from  the  firft  than  the 
other,  and  being  transferred  upon  the  Map  of  the  Fix'd  Starsy  he  was  found 
at  15'.  from  Gemim^  in  the  Latit.  of  8^49^.  During  the  whole  time  that 
we  couU  obferve  him  this  Nighr  (which  was  till  10  a  Clock)  he  quitted 
not  this  Straight  Line,  which  was  almoft  parallel  to  the  Horizon  :  notwith- 
standing that  his  own  particular  motion  ihould  raife  him  a  little  above  it ;  as 
-die  Paralkc,  on  the  contraty,  fhould  fink  him  beneath  it  in  appix>aching  to 
the  Horizon.  It  may  be,  there  wasa  a»npeii£ition  made  of  tnefe two  con- 
ttary  Motions :  poffiUy  aKb  the  etfed  of  both  was  not  fenfible. 

^pril  I.  The  Comee  could  not  be  feen  without  a  Tddfcopc,  becaufe  the 
JUooH,  being  very  near  it,  hid  him  fixMn  our  fight.  But  with  a  Telefcope 
-only  of  one  Foot  we  di(camed  Wm  eafily  enough,  and  found  that  he  had  paf- 
&d  A5'.  beyond  the  moft  Northern  Star  of  the  Head  of  Toftrmy  and  that  he 
xnuft  have  touch'd  ithy  his  Southern  Limb;  as  alfo  that  he  was  Diftant  r"" 
h43^  from  the^tar  that  wasneareft  to  that  toward  the  South ;  which  is  equal- 
ly Bright,  yet  tK>t  marked  by  Sofertu.  This  place  being  transferred  upon  the 
Map  of  the  Fix*d  Stan^  we  found  that  he  was  at  i®  50'  of  Gemniy  m  the 
Northern  Latit.  of  7^  44^.  '  •  , 

^pril  r.  8"i  in  even,  M.  O^pmi  having  obfcrvcd  the  Comet  with  a  Tele- 
fcope of  one  Foot,  which  difcovered  50  found  that  he  was  two  Dcg.  and 
half  Diftant  from  the  moft  Northern  Star  of  ToMrae ;  and  one  Deg.  from  the 
Star  df  the  Eat  marked  f  fey  Bajermy  and  by  Tjcho  called  Seftentis  Laicris 
Sorei. 

Two  Lines  drawn  from  the  moft  Northern  Star  of  Tasimsy  one  to  the  Co- 
metj  the  other  to  the  Star  that  is  wanting  in  Bajerusy  made  a  Right  Angle  ; 
and  the  Difbnce  of  the  Comet  to  this  Angle,  wjk  double  to  that  which  is  be- 
tween thefe  two  Stars.  This  Place  transferred  upon  the  Map  of  the  Ftxd 
Stars^  fell  on  ^^'/^%^  of  Getmm^  in  the  Northern  Latit.  of  <5^  40  . 

jlpril  5.  p*^  we  6w  him  with  the  one  Foot  Telefccpe.  He  had  pafled  over 
the  Upper  Star  of  the  Ear  of  Tamms^  and  he  made  with  this  Star  the  Bafls  C^  r\r\n\o 

of  an  Ififoiks  Triangle,  on  the  Top  whereof  was  the  Inferior  Star  of  thctized  by  vnOOQlC 
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Eicr.  The  two  Sides  of  this  Triangle  were  two  times  and  an  half  bigger 
than  the  B^  \  fo  that  the  Omut  was  40  of  GmmAy  in  the  Northern  Latit. 
of  5058'. 

AfY.  5.  8'-  at  even,  the  Comet  had  palled  the  Northerner  of  Tammsy  and 
was  equally  Diftant  from  the  Upper  Star  of  the  Northern  Edr  and  from  that 
which  was  on  the  Front  of  Tattrm.  He  was  alfo  as  Diftant  from  the  Inferior 
Star  of  the  Ear  of  TatHTHty  as  this  Star  b  from  the  next  Weftward,  by  Tjcb^ 
called  Inferior  frMtdattis  Lateris  Omadrilateri ;  and  a  Straight  Line,  drawn 
thro*  the  Comet  and  the  Upper  Star  of  the  Ear^  made  an  almoft  Right 
Angle  with  another  Line,  drawn  fi<Mn  the  Comet  to  the  Inferior  of  the  two 
Stars,  that  are  above  the  Eye  of  Tautrm*  Tliis  Place  being  carried  over  to  the 
Map  of  the  Ja*'^  Stars^  the  Comet  was  found  at  <S^  18'.  of  Gcmmiy  in  the 
Northern  Latii.  of  }«>  41'.  He  was  fb  conftiied  this  Night,  that  even 
-^  ith  the  17  Foot  Telefcope  we  could  not  cxa^y  diftinguiih  the  Head  from 
the  Chevelttre  which  environed  him.  The  wnole  appeared  a  little  bigger 
than  the  Difque  of  Jupiter^  feen  by  the  fame  Telefcope. 

^fr.  6.  8ii  at  even,  a  Straight  Line  drawn:  from  the  Comet  to  die  Scar 
that  is  in  the  Front  of  Trntruiy  made  a  Right  Aftgle  with  another  Straight 
Line  drawn  from  this  fame  Star,  to  the  Infenor  of  die  two^  that  are  above  the 
Eye :  And  the  Diftance  of  this  Latter  Star  to  that  of  the  Front  ofTattms  w» 
twice  the  Diftance  of  the  fame  Star  of  the  Front  of  Tattms  to  the  Comet.  This 
Place  being  transferred  upon  the  Map  of  the  Fixt  Starts  the  Comet  was  fcxind 
at  7*  25'.  of  Gemini,  in  the  Northern  Larit.  of  20  /l^'.  At  9^  6\  we  fiw 
on  the  fide  of  the  Comet  a  Star  Efficiently  dear,  wliich  was  not  fother  Di- 
ftant from  him  than  a  little  more  than  the  Diameter  of  the  Comet,  ami  that 
was  at  the  lame  height  of  the  Horizon. 

jifr.  J.  9''  in  the  Evening,  the  Comet  was  equally  Diftant  from  the  Infe- 
rior Star  of  the  Northern  Ear  of  Tattrusy  and  from  the  Superior  of  the  root 
of  the  Northern  Horn.  He  was  alfo  as  far  Diftant  from  this  latter  Star,  as 
this  Star  is  from  that  of  the  Front.  This  Place,  beiM  carried  over  to  the 
Map  of  the  F$x"d  Stony  fell  on  8°  50^  oiGeminiy  in  the  Northern  Latit.  of 
!•  5^ . 

All  the  Places  of  the  Comety  that  we  have  Obferved  rill  now,  fall  into  a 
Line  little  differing  from  an  Arch  of  a  great  Circle,  which  cuts  the  Eclipeid^ 
in  10°.  45',  of  Geminiy  and  which  contequendy  hath  its  greateft  Latitude  in 
10'  45 '.  of  Pifies ;  which  Latitude  is  between  59"  and  40^  Northward.  The 
feme  Circle  cuts  the  t/Equator  at  loi  degrees  of  the  Ftmal  SeShon  Eaftward, 
and  its  greateft  Declination  from  the  ^^qnator  Northward  is  of  }  8*4. 

Having  chofen  two  of  our  Fir  ft  Obfervations  (becaufe  the  latter  are  not 
fo  proper  for  this  purpofe)  and  having  taken  a  Mean  between  the  firft  Ob- 
fervations of  the  Mathematicians  of  La  Flefchcy  we  found,  by  our  Method 
cxphined  in  the  Theory  of  the  Ciwifr  of  iC6*t^y  that  tliis  Comet  had  been 
in  his  /Vr;>tf*  the  la  of  March  at  8  a  Clock  in  the  Morning :  that  in  that 
time,  which  is  that  of  his  greateft  apparent  Celerity,  he  made  about  t^  51' 
a  day  in  the  Great  Circle  of  his  apparent  Motion,  and  -^%±±-  of  his  Perigte  ^ 
Diftance  in  the  Line  of  his  Equal  Motion :  that  he  was  in  his  greateft 
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BedinatioQ  the  x i/lr,  and  ixth  oS  March ;  ^d  that  at  th^  tifiie>,  he  pa^ed 
thro*  the  Inferior  Meridian  at  about  two  a  Clock  after  Midnight. 

If  we  have  rightly  determined  his  Pmgee^  and  that  the  Hj/fothcjis  of  the 
Equality  of  his  Mouon  be  Juft  for  that  time,  he  hath  been  viJibJe  fince  the 
Middle  of  Fehruarjy  at  which  time  he  was  ts  fir  Diftant  from  his  Perigee  by 
Approaching  to  the  £^/i>,,as  he  is  at  prefent  by  Receding  from  it.  He 
muft  then  mve  been  at  the  extremity  of  the  Sotuhem  Wing  of  the  Swan^  and 
arrived  at  the  Smthern  Foot  of  Pegafm  on  the  zx  of  Febr.  of  the  fame  bigncfs 
that  he  Was  feen  to  be  of  A^^r.  28.  He  muft  have  arrived  at  the  Stars  of 
the  Northern  Arm  oi  Andromeda  A^ar.  9.  at  thofe  of  her  Girdle  ri*  when  he 
wasinhisPm^f^and  inhisgreateflDeclinatipni  xx^hcrSomhemLegyMar.  i  j  ; 
between  her  Southern  Leg  a^id  the  Triangle  Mar.  1 8.  very  near  as  he  was  ob- 
ferved  at  La  FUfche ;  and  under  the  Head  of  Medttfa,  Mar.  2  j .  The  Days  en- 
fuing  he  mufl  have  arrived  at  the  Places  marked  in  our  Firfl  Obfcrvations  : 
But  in  the  lafl  he  hath  been  fwifter  than  this  Hypothejis  will  bear.  To  rcpre- 
ftnt  thefc  kttter.  Obfcrvations,  the  Line  of  the  Motion  ought  to  have  been 
made  Curve,  as  we  did  for  the  end  of  the  Apparent  Motion  of  the  Coptet 
166^.  with  this  difference,  that  inflcad  of  that  Lines  being  Convex  in  regard 
of  the  Earthy  becaufe  the  Motion  was  Retrogradcy  this  was  to  be  Concave  to- 
wards the  Earthy  becaufe  that  the  Motion  of  this  Comet  is  DhreU. 

It's  a  Thing  worth  Obferving,  that  this  Cmiet  keeps  his  Courfe  almofl  like 
diat  of  the  2.  Omiet  of  i^^^y  and^notherofi577,  obfervcd  by  TJ^c/w.  For 
tliey  have  pafTed  thro'  aI^loft  the  fame  ConfieUations ;  tho'  this  be  more  i\> 
^liiied  Northward,  and  cut  the  Echyick^  5  or  d  Dcgi-ees  more  forward  than 
that  of  166^.  So  that  it  feems  that  in  this  Place  of^the  Heavens  there  is,  as 
'twere,  a  Zodiaqtu  for  Omets. 

CV.  I.  Cometamvioywm'D.  Romer  ^rmim  advertit  28  Apr.  fl.  n.  i6yj.^  Comtt.  An. 
&  me  flatim  de  rei  novitate  admonito  4^  6^  Ji'^*  p-  "*•  ^*  ?j^  Altitudi- !^77-^PaffSi 
nem  accepimus  12°  22'  10''.  Judicavi  eum  fuiflfc  in  Verticali  declinante  ab^    '  ^  g^^g 
Ortu  ad  Septentrionem  330  circiter.    Die  29  nianb,  momentQ  per  nubes  i 
D.  Picardo  vifus  cfl",  5 ^  9'  3 1 ".  p.  m.  n.  in  Altitudine  4^  59'. 

Die  2  ikW/  mant,  Afccnfione  Rcftl  Mcdii  Cceli  ex  FixU  exiflente  i6y^^ 
Altitudo  Cometx  erat  4^  j'.  Diflantia  Vcnicalis  a  Septenmonead  Ortum 
42^  8'.  circittr.  Die  4  mmi  5^'  30'.  p*  m.  n-  Altiruao  Csnmafmy  j}\ 
Jilfimtiz  AzJmHthalis  a  Sept*  ad  Ortum  4a  >  j 2\  circiter. 

Die  5.  3-1  32^  Altitudo  Cobm€  (mi  5  10.  Diftanria  Acimmhalu  ai  Scp- 
tenr.  ad  Ortum  44''  10'.  circiter. 

Obfcivaricncs  qu^  habitae  funr,  Initio  Cometam  repontint  in  TriangHlcj  po- 
flremo  prope  Cy«^  Medafty  pflenduntq^xe  Cometam  procedere  (ecundum 
Signorum  Scricm  per  Lincam  proxinjain,  &  fere  Parallclanir  lili  quam  Atr 
fcripfit  CcmetaAu  1590.  Mcnfc  Feb.  Magnitudo  Capitis,  ;Vifi;  Telcfeopio, 
videbatur  fer^  a:qualis  ,3^^/i  Difco,  aut  paulo  minus ;  nec.pa-fedteRotunaum 
apparcbar,  fed  Figuroe  Ovalis,  longiorc  Diametro  Horizonti  paralldo ;  qucd 
Rcfiafticni  Horizontal!  videtur  tribuendum. 

Ccr/ta  ejus,  Telefcopio  vifa,  Latior,  &  feime  Parabolica;  NudoautcmO- 
cuk)  Angufta,  &  parum  Inflcxa  ad  Occaf^Jn,-viddbat^^•.  ,      .  ^^^  I 
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uf' nantyJrtc;  !•  Vto&it  hifce  diAos  Sidf$s  Crinitwn^  qnod  primi  HKt  hie  ^M^iMr 
ti  M.Hc/t-rus  die  27  >^^  man^  animadverfura  fuit.  Die  29  Apr.  Oricbatur  vd  porios 
/^.p.  869.  jj^  Ooilos  incurrebat,  i^  51^  Mcfequilonem  vcrfus  {h.e.  N,  E.  b.  N.> 
Csf'tte  quidem  haud  e5  Amplo,  fed  tamen  iam  Splendido,  ex  unico  Nu* 
cleo  clariflimo  compolito,  ad  inftar  illius  jin.  166^.  conipefti.  GmJam  Lu^ 
mine notabikm  radiis  divaricatis  fursim  verfus,  duoramfeb  gradutuTb  expo- 
nebat.  Linea  Direftionis  contimiata  CoiuU  inter  jUamnc^  Lucidnm  k*  Pe- 
dem  A^dromeddty  qufque  C^gsdmn  incedebat^  &  quad  IMffannam  hanim 
Stellarum  in  duas  «qu  les  partes  fecabat.  Vcriabatur  eo  tempore  fiq)ra  C^p«r 
ylrktis  in  Trumgnh^  inter  ulpicem  &  Bortalimrem  in  ejus  fijf,  nempe  in  5  ^  Tattrir 
&  in  Latit.  12^  Bor.  Diftabat  hoc  tempore  i  Sok  fecundum  Loogitadinem 
tanrummodb  5^*  Suo  Circuk>  verb  Maximo  lo®.  Hincque  cum  aoeb  vicinos- 
hie  Qnneta  extiterit  Soli^  baud  potuit  Longiorcm  Cattdamy  utut  me3  opinioiR 
revera  longc  prolixioremhabuerit,  oftendere,  imb  ut  puto  proximis  diebos  ali» 
quanro  adhiK  Breviorem  oftcndet. 

Apr.  jo.  D^rehenfus  eft  in  90.  ^<,  &  Lat.  i^\  Bor.  totidcmque  fe^  a 
Sctc  exiftente  in  iz  t5 ;  Caudam  rurfus  duorum  grad.  &  ^quanto  Loreio- 
rem,  ad  Borealiorem  in  BA/iTrimifftU  extcnfam  (qux  StcBa  planfe  in  Cdpide 
ComU  per  Tubos  optima  confpcfta)  exhibcbat. 

Die  I.  Mm  ih  j i\  m.  in  1 10.  t5.  repertus  eft,  fub  Latitudine  Bor.  18% 
in  ipfe  propenKxium  Conjunfticne  Si>Usj  totidem  quoque  gradibus  i  SJc 
diftans*  CoHdam  adhuc  fatis  Lucidam  referebat,  (ed  paulo  Brevioreno,  atur 
lAXiortm,  quam  ad  Luddfim  Pedem  jMrmtedt  exporrigebot. 

A  Die  29.  Apr.  qui  primum  ^  me  Obfen^atus,  ad  hunc  ufijoe  Diem  u 
Mmi,  Motu  Proprio  propemodum  50  j©^  abfolvit. 

Quantiun  ex  hifce  Obiervationibus  conjicere  poflum,  fcrtor  Motu  Direfio 
ad  Strnfirum  Pedem  Pcrfiiy  fupra  Tattrmny  ^A  Pedes  Germmnum,  fi  eo  ufqoe  pcr- 
durabit.  Nodus  Defcendens  verfour  circa  zo^^  Gemworttm  (fed  raditer  id  tan- 
tummodo  rcfero)  atque  fie  ikixAsm  EcUpticam  pertranfibit;,  fietque  tinn  Meri- 
dionalis  fub  Indinatione  Orbitae  27^  fer^^ 

Die  2.  Mnu  vefp.  8*^  45^  ctiamfi  ea  in  parte  Cceli  nuDae  adhuc  Stdfe 
tmicarent>  intcnfundque  Crepufculum  exifteret,  nihilominus  Cometam  Tuba 
Optico  protinus  inveni.  Paulo  poft,  ilium  in  Airitudine  j"^  jo^  deprehendi : 
Kjtmdms  referebat,  ritibn^  Crcpufculi,*  valde  Tenuem,  quam  inter  utrumqoe 
Ccnm  Caffiifedy  proprius  tam^  Simfiroy  expbrrigebat :  occidebat  ei  Veip.  la'i 
Circium  vfffiis  (h.  e^  N.  >f.  W.) 

Die  J.  iW4tf  mane,  Omteta  oriebatur  Boream  verfus  (b.  e.  N,  N^  E.> 
1^  2j',  quanquam  Gt¥<ii  paulo  citius  »  nobis  dete<5ta,  nempe  i^  i8^  Vcrfi- 
batur  in^  14*  t^,  cum  Sole  ftrfe  in  ipfa  Omjw^Umey  Latitudinem  habens  17* 
'ic  taiitam  etidm  Diflantiam  fere  ab  ipfc  Fole^  Omdam  hac  die  bnge  Prolixto- 
•rem  &  Accuratiorem  fetilque  fpkndidam,  2^  vd  5^  ftre,  oflcndebat.  Hinc* 
que  ^  me  alii/que  Spediatcnibus  vifii  pollentibus  nudo  oculo  ad  5^^  34''  dcpre* 
henfus eft,  &Tclefcopio ad  ;h  40^  in  Altitudine  \\^xo\  adeo ut  5p/co  tem- 
pore tantummodo  tf'^.  inlra  Horizontem  lateret,  imo  diutius  iUum  vi- 
diflcmus,  nifi  niiecute  ilhim  nobis  eripuiflent.  Motus  Diurnus  decrefccre 
YiddxKur>  quantum  conjeftura  abtque  omni  calculo  afTequi  potui :   Nam 
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inter  19  &  50  J^lt  ^o  45'  ftre  cxtitk;  inter  jo  j^^  &  r  Afm  z^ 
15' ;  inter  i  &  i  iWW  10  55' ;  inter  2  &  3  Mm  io  40' ;  fed  ipfe  Ob- 
fervationes  calcuhifque  id  clanus  oftendent.  Die  4  Maii  veTp.  Abre  admo- 
dum  fudo,  S'^  53',  itenim  Gmeta  deteftus,  fed  Obfcurior  paulo  cxtitit 
quam  diebus  prscedentibus,  turn  Cauda  Brevior.  Die  5  Mmi  niaie  i^^i'^ 
Caudam  Bextrum  Gem  CaJJuf.  verfus  exponens,  verfabatur  in  xj^  r ,  in  i<J^ 
Latit.  Bor.  pariter  in  tanta  Diflantia  a  Sole.  Motus  Propriizs  k  Die  3  ad  5 
^mfsjk  fere  i^  40  V  decrefcentc  Latttudine,  A  ipfo  Initio  fcil.  fcre  ad  3  ^ 
fie  uti  29  jifril.  Motus  Proprius  Cmteu  ad  5  -^4»i  propemodum  fuerit 
I2r.  Die  (5 -3/4W  n»ne  commorabatur  in  18^  t^,  &  Lat.  Bor.  150  30'.  Solr 
cxiftente  in  17^  t^  5  Motus  Diumus  erat  50'  circit.  Quoad  Qf$tty  quam 
Catidam  multb  Tenuior  ac  Debilior  videbatur)  ob  FoUm  non  ni(i  160!.  ^  Cb- 
iwffii  RemotuiDe  Die  d  i^^S  ve^.  vifus  quidem  Tubo  optico  8^35''  Cauda, 
adhuc  Brcviori  ^  Dilutiori ;  fed  cum  in  Decliviori  Situ,  atque  in  Crepufculo- 
intenfo  exifterct,  nuDo  modo  diftinftfc  in  Nudos  incurrebat  oculos. 

Die  7  Maii  deprehenfus  prinuun  i^  22.  in  Alt.  3s  utut  valde  Tenuis  vi- 
deretur.  Occupabat  eo  tempore  19^  O  ;  Motus  eius  Proprius  magis  magif- 
que  decrefcebat^  quantum  coUigere  abfque  calculo  clebatur.  Die  8  Mast  ma- 
ne ab  Hor.  i.  fedulo  nudis  qusfitus  eft  ociilis,  fed  nufquam  apparuit :  Te- 
lefcopio  tamen  12.  ped.  inventus,  Candam  quidem  adhuc  prae  fe  ferens,  fed^ 
Breviffimam,  paulo  i  circulo  Verticali  (iniftram  verfus  extenfim.  Quantum 
conje^ura  aflequi  potui,  verfabatur  in  20^  0,  in  Diftantia  ^  SoU  150,  qui 
mm  19^  t^  ppflidebat ;  ftabat  fere  hoc  tempore  in  linea  reda  cum  Humcra 
Dextro  Pcrfii  &  jilgol  Medufi.  Diameter  Cometay  ad  Jcvi^  Diametrunr 
comparata,  vix  ad  cumidiam  partem  accedebat.  De  reliquo,  Tubi  beneficia 
fatis  erat  adhuc  confpicuus,  adeo  ut  cum  ad  3^  45'  diftinftfe  confpiccre  potue- 
rimus,  in  Akitudine  fcil.  9^  fcrc  :  unde  colligere  datur,  Arcum  Vifionis  vix 
50  turn  fuifle ;  Soltmm  vix  5  '  fub  Horizonte  haerebat,  quo  tempore  omnes 
jam  StellaB>  exceptounico  %t/^Ne\'anueniht.  Die  8  A.4w  velp.  Qmetamntc 
nudis  oculis^  nee  ullo  Telekopio  detegere  amplius  potuimus. 

3.  The  firft  certain  notice  I  had  otthis  Qmet  was  on  uifriL  21.  The  22  of  ^G'*e«^^*<*> 
v^/r.  at  about  2  a  Clock  after  the  Midnight  following,  I  faw  the  TaU  ^^^J^'^l^Z.^ 
almoft  perpendicular  to  the  Horizon ;  foon  after  the  -HJr^^  appeared  thro'  a  ^   '' 
thin  Vapour,  from  which  the  Tail  pointed,  as  near  as  I  could  gue^,  upon  the 
*  in  the  JOue  of  Cajfiopeioy  its  Length  being  about  6  Deg.  and  Breadth  at  the 
Top  about  7  or  8*  Min.  Viewing  the  Head  with  a  Telefeope  of  16  Foot,  I 
fcund  it  was  not  perfedly  Round,  but  Indented,  and  not  near  one  Alim- 
Diameter.    Afterwards  I  battened  to  Meafiu-e  its  Diftances  from  feveral  Fix^- 
cd  Stars,  which  were  as  follow^ 
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2  44  CO  It's  HeadmA  the  Fwa  oijindrom.  jilamech     — 
2  47  I J  I  That  Diftance  repeated         • 


55      }  .  Its  Head  from  CapelU         — 

59  lof — 

12     2   Its  Head  from  jil^l  in  Mtdnfit 

21  22   —  from-Mr^A  ■ 

27  54  —— from -/4f4«wcA  again 

5(?  20   — —  frx)m  Gyr//^  agiin 


repeated 


0 

» 

/» 

II 

x6 

0 

II 

z6 

JO 

JI 

I 

M 

5» 

I 

*4 

18 

i<$ 

54 

tP  }5 

0 

II 

5$ 

50 

JO 

55>  45 

At  4^  2 1 '4  /.  m.  the  height  of  the  Cwwf  was  about  5*4,  therefore  the 
Diftance  of  the  Head  of  the  Comet  from  uHgol  coircfted  by  refradion,  8^  19'. 

fixxn  Mtrach 19  57 

And  admitting  with  Hevelius  the  Place  o£  Mirach  now  in  V.  21^40^ 
34"  with  North  Latitude  25^  57"^.  its  Diftance  frpm  Algol  will  be  25'  42' 
40''.  and  the  Place  of  the  Head  of  the  Comet  in  XU  14**  48^4,  with  North 
Latitude  i7«8'. 

At  5^  28'.-  I  State  the  correft  Diftance  of  the  Comefs  Head  from  CapeUa 
3 1'  00'  J  from  Alamoch  i  V  40';  and  therefore  its  true  Place  X5.  14**  50'!, 
with  North  Latitude  17*  <J'  25''' :  agreeing  very  well  with  the  Place  daival 
from  the  former  Diftances  from  two  other  and  different  Stars. 

The  Tml  was  not,  it  feems,  direftly  Oppofite  to  the  Stm :  for  the  Smis 
JPlace  was  now  t5,  i  jo  7  ;  but  the  Comet  being  in  140  47'.  of  the  fame  5*^ 
that  is  I**  40^  in  the  Confequence  of  the  Sm,  the  Thought,  if  it  had  b«si 
cxadly  oppofite  to  theSwh  to  have  lain  in  Confequence  of  the  Head;  but 
tTie  Knee  of  Ca[popeia  is  now  in  t1.  ly  24'.  in  Antecedence  of  the  Cmaj 
whoft  Tail  lay  not  therefore  in  Contequence,  but  in  Antecedence  of  the 
Line  paflini;  thro'  its  Head  and  the  Stm^  at  about  an  Angle  of  lo  \ 

Next  Night,  being  that  following  the  2  }  of  April,  about  i  of  an  Hour 
after  two,  its  7W  appeared  much  ftiorter  than  laft  Morning :  At  2H  51'.  its 
Head  was  from  Mirach  2  lo  9'.  Hence  and  from  a  Courfc  of  Obfervation  of 
it  fent  me  by  an  ingenious  Friend,  I  found  its  Motion  was  Dired,  and  xs 
Xatitude  Decreafing. 

^  dmet.  An.  C VI.  Nupcrum  Ctmetam  Obfervavi  primum  m.  ante  FoDs  Ortunh  a  Die  2. 
^^c^'t^hT^^^^^^^'^^^  i(J8o.dcinde  vefp^k  24DtfC«w^,ade/£^iw/wffi«w^?n«¥w.^ 
licvdiJ^.  ?h.  "^  verfabanir  in  ^,  &  la  fiib  Latit.  Auftrali- '  Vefperi  vero  in  VJ,  5:,  ^,  r,  & 
<:)i.H.{.p,6f,  Ol*  (lib  Latit.  Bor. 

A  Comet,  An.  C VII.  Plurimas  diftantias  a  Fixis,  tum  Altitudines  Nuperi  Cometa  Meridia- 
iiVk^X^M*"^'^'  Impctravi :  quas  autem  omnes  hie  recenfere  nimis  loi^um  foret,  nee  vacat 
Hcvclms.  ^^  rigidiori  Calculo  fubjicerc.  SufEciat  hac  vice  dixifle  (Smetam  hunc  hie  Ge* 
m,  143.^.  16.    dam  Die  25  Ang.  ft.  n.  1^82.  primum  deredum,  atque  iDie  i6Atitg.  ad  17. 
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Septimb.  debits  a  me  oWervatum  eflc.  Qua  via  autem,  qui  velocitate,  fob 
quo  Angulo  Orbitx  &  Ecbftkd  progreflus  fiierk,  ex  adjeda  Tabella  patet  5 
quam  tamen  (quod  fcias  velim)  non  ex  accurato  Calculo^  fed  ex  Globo  tan- 
tummodo  Laxiori  racione  concinnavu 


dies. 


.jiHg.  27 
^.  28 

^A^.    2p 

uiug.  50 

^.    50 

uifig.  51 
I 

I 
2 

5 
4 
5 
<S 

7 


Sept. 
Sept. 
Sept* 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 

Sept.  8 
Sept.  9 
Sept.  10 
^r.  II 
Sept.  12 
^Vf/>r.    15 


}  o  JWkf. 
I     o  Fefp^ 

Fcfi. 

5  JO  yWa». 
p  o  f^. 
3  ;o  Mmi. 
3  30  ./I4<i». 
p     o  Fijp. 


8  30  ^j^. 

Fijf. 

reff. 

5>  O  Fejf. 
Vefi. 

8     O  refP. 

8  30  ^^. 
8     o  yeff. 

r^ 

8    o  ref^. 

7  30  yefp. 


Jjmg.  Comet* 


0   / 

s. 

23  30 

S 

5    0 

fl 

Z>if.  CMmftf 


I   o       nj: 
<s  o  fere  n»: 


18     o 

iZ     o 

24  30 


20 

0 

ftre  nx 

5 

0 

:2l 

12 
18 

0 
50 

23    o 
25     o 


0 

/ 

21 

0 

Bor. 

»5 

30 

Bor. 

ij 

20 

Bor. 

25  40 

Bor. 

2<J 

0 

Bor. 

2<J 

0 

fere 

25  40 
24  30 

Bor. 

Bor. 

20 

50 

Bor. 

18 

-15 

Bor. 

17 

15 

Bor. 

15  45 

Bor. 

H 

0 

Bor. 

ij 

30 

Bor. 

Motus  ittPrt. 

OrA 

k. 

0 

/ 

lO 

0 

fere 

15 

20 

-.. 

5 

30 

— 

2 

20 

-— 

5  4J 

4  45 

— 

II 

30 

— 

15 

0 

— 

8 

0 

fere 

5 

50 

... 

3 

0 

fere 

5 

0 

^ 

2 

0 

— 

Mot  as  Dt- 
urnusal't' 
qMantoAc- 
curat'tHs, 


S  28 
5  35 
5  41 


5  4<^ 
5  50 


4<f 

45 
40 


5  54 

5  H 

5  00 

4  50 

4  GO 

5  5^ 
5  00 

2  40 

2  20 

2  00 


Sic  ut  71  .'or^  Proprh  in  fuo  O^ir^  confccerit  a  Die  16  Ang.  ad  ij  Sept^ 
gjO  ^^'j  g^  in  EcUptica^i^  50'.  Latitudo  vero  Borealis  creverit  ad  25^. 
rurfus  decreverit  ad  1 2^  50'. 

Not.  ;V&^/#/  B^r«^^  in  24^.  t<,  &  -ATt?^/  ^ij/?.  in  24^.  ^e  .;  Limites  \ero 
in  24^.  '\  &  -•  extiterunt.  yhgulns  Orb'tta  &  Ecliptics  fait  25^.  fere* 
Utrum  autem  toto  Dunrionis  Tempore  omnino  cbnftans  cum  Nbdis  extite- 
rit  ?  An  vero  &  quou(que  fefe  variaverit  ?  ut  faepius  fieii  folet,  ex  Calculo 

parebit.  .  n^  •      /- 

Toto  Durationis  Tempore,  Lucidius  ac  etiam  abquanto  Majus  C^, 
quam  ifte  An*  i6iu  i  contrario. multo  Breviorem  Caudal  exhibuir.  In 
jpfo  Ofitej  beneficio  longioris  Telefcopii,  non  nifi  imicum  NucUum  Figure 
Ovalis  &  Gibbofi  ccnftanter  notavimus ;  nifi  quod  Die  prxfcrtim  8  Fept.  ex 
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i£fto  N$iAe0  clariiTimus  fimul  Radius^  ex  parte  etiam  inoirvatuSf  in  CauJam 
exiret ;  quod  notari  merecur>  cum  e}us  goaeris  faciem  in  nulb  adhuc  OmtctA 
(quantum  memini)  obfervaverim.  Prsterea  fcietidum>  quod  ponnunquam, 
F/^.  1/6.  ut  Die  JO  -^Ag.  mane,  Caudam  fatis  prsecife  in  Offofaum  SoUs  dircxerit; 
ied  faspius  etiam  notabilem  Deviationem  ( prout  in  plurimis  Cometh  (xpvos 
fieri  folet)  exhibuerit.  Longitudinem  quoque  Coma  non  femper  eandcm 
-confervavit.  Initio Ck«^  fere  iz^  videbatur;  deinde nonnunquam  brevioTt 
iinterdum  edam  longior  ad  150  &  t6<>  extitit ;  -circa  finem  vero  quotidie  6ir 
fninuta  eft. 

Ac$met.  An.      CVIII.  Die  ^o.^uL  An.  i(?8}.  iih  50' in  Novo Koftro'Sydene, 7'!g7i4 

^^\^'  a!  ^*'^^^  fyw:ey  SjJms  CtinitHm  hie  Gedam  deprehenderem,  Qmdam  baud  adeo  Lon- 

Hevdiw.         g^™  *^^^  UteUam  Polarcmy  &  Caffiopciam  furfum  cum  aliqua  Indinatione  cx- 

n.  1/4.^416.  porrigens,  confHtuebat  lineam  Redam  cum  Suprema  CafaisjiMrig€  &  Dtx* 

'tro  Hnmero  Perfii;  non  minus  cum  FcmreXhrfi  Ai^ms  &  Dextro  Hmmro  uA- 

•Tifft\  item  cum  Media  OuuU  &  Z^^^  t/;^  Aiajoris.    Deind&Tubo  10 pe^ 

dum  arreptOf  ifhid  Phsnomenum  contemplatus  lum,  O^ttt  erat  quidem  iati$ 

Amphim>  fed  Materia  «onadmodum  Condenfata ;  fie  ut  nulkisLoddus  N»^ 

^tlms  neque  diflinda  CorpuTciilay  ut  quidem  alias  in  plurimis  aliis  d^M-ehenfum 

<{V»  in  eo  apparerent.  i zH  fo^,  Altitudo  ejus  erat  19^  i^Y-. 

Die  J I  JuL  ve^.  fdl.  ixh  jo'.  Altus  cum  eflet  no  2^.  Redam  cum 
Pede  jliiri^  &  CagflU  conftitud>at«  Qmda  erat  dilutifiima^  ^ac  Rtnor  quam 
die  heftema»  fed  pauk)  Longior. 

3>ie 4.^.  mane ;  Removebatur  eo  tempore  tanto  fpatio  ^  Dextro Hkmef 
Jbtrig/t^  quanto  alias  diflat  di&us  Htmeerm  \  Csfht  Hmdk  Caeterum  Sm^ 
Tibis^Perjih  OfeBoy  &  Cornet^  Redam  referebant. 

Die  16  AMjg,  veTp.  hora  fer^  1 1.  Cometa  inter  quatuor  Stellulas  veriabanns 
auarum  una  ^  parte  G^ffwr^ 'fuperior}>  in  ipfit  Conjundione^  non  nifi  i^  di- 
ilabat,  adeo  arA^  limbo  adhasrebat:  quo  tempore  fimul  Diamctmm  <4M«m 
JMiciometiD  mco  dimenfus  fum,  nimirum  tf^  y  ^  exiftere. 

Die  20  .j^^.  ytfp.  Breviflimam  ac  Rarillimam  Cofmm  inter  CfeBam  tc 
iCapttt  Hcedi  exporrigebat. 

Die  20  u4itg.  vdp.  Utroque  Hoedo  erat  viciniffimu$,  ita  ut  cum  his  Trian- 
gulum fofe  aequihtmrai  conftitueret,  cujus  Latera  fere  Diftantiam  Woeihnm 
(qu«  ell^y^*  circ.)  aequabant.  Ad  haec  Cometa  oimQfelU  &  ilia  in  Plantt 
l)extri  Pedis  Perfii,  Triangulum  iEquihterum,  cu;us  BaUs  erat  Diftantia  di- 
darum  Fixarum,  exhibebat. 

uiftg.  24.  vefo.  verfabatur  inter  CapelUm  &  PleukUs,  fie  ut  i  CfeOa  & 
PleioMfMs  in  eadem  fere  Remotione  videretur.  Deimie  CfettM,  CpmetM,  & 
PlemJis  I  item  AmttutCy  Cuftu  Med$tpty  &  QmietA ;  nee  non  Dexter  Htmterm 
uiterigit,  Comaoy  &  Sotjuem  Simfiri  Pedis  Perfii^  Lineam  ftrc  Reftam  confti- 
tuebant,  in  hae  tamen  ultinm  conftitutione,  Cometd  fere  infiti  paulo  Redam 
.jam  inccdebat. 

j4ttg.  zjj.  vefp.  tumCapeUa  &  Cap.  H^  Redam  fere  conftituebat^ 


M-. 


Digitized  by 


Google 


/  449  ) 

jiug.  29.  ih  $'•  mane,  plurimis  minutiflimis,  &  ckriffimis  Fixis  ftipatus 
crat,  nempc  Stellu  Suhiefcumis^  atque  i  Cufpide  Occidentali  Plc'udum  fuifum 
verfus,  non  nifi  41'^  5  5^^^  removtbatur. 

Eadem  die  ve'ip.  lohge  jam  promotior  contra  S*  S,  fpario  {cil.  24  horarum> 
^d  4''.  fere  tcperieWur.  . 

jiug.  50.  vefpv  Cometa,  ^  Stellula  quaiun  bene  coitfpic^  non  nifi  l^\^\^\ 
aberat ;  &  cum  Mufcii  &  in  Ba/iXrianguliy  dekidc  etiam  cian  prxcedente  in 
if  ^^  &:  ilia  in  Germ  Perfeiy  conftituebat  Reftam, 

Sept.  I.  mane,  Cemcta  inter  PUia^as  &  NodMm  Lint  veriabatur,  conftituens 
Lineam  Redam  ciBn  MnfcA  &  Lncida  Mandib.  Qti.  &  cum  infima  in  Anm 
tJ.  &  Mmdihuloy  Triangulum  fere;  aequicrurum,  cujus  verjtex  dida  erat  Man- 
dihuU.  Prasterea  quoque  Lineam  referebat  Reftam  cum  duabus  in  Frome 
Ccth  turn  tanto  fere  fpatio  ab  Occidentaliori  diftabat,  quam  albs  utraque  ab 
invicem  removentur. 

Hac  die  itenim  Diametrum  (jmeta  Otitis  Micrometro  diligenter  dimenfus 
iiim,  p'  Y^*  die  16.  Aug.  eodem  Micrometro  ebtenta  tantummodo  6  5^'. 
He  ut  notabiliter  fpatio  17.  Dicrum  creverit.  Non  nemo  diceret  id  fedum 
^ffe,  quod  in  ultima  Obfervatione  vicinior  multo  fuerit  Terrae :  Atque 
ideo  Clarius  &  Lucidius  Cofut  exhibere  debcbat,  praefertim  ii  Corpus  cjDTet 
aetemum  ^ut  quidam  ftatuunt)  quod  nirfus  certo  tempore  abfolifto  tiio  cir- 
culo,  nobis  in  confpe<5him  cedit.  Sed  \  comiario  Cofm  longe  Obtufius, 
Rariufque  idtimo  extitit,  (ic  ut  diftinftiffime  notari  potudimus  materiam 
Cofitis  fenfim  fe  diffolvere  ^  id  quod  ^utem  mulco  melius  cum  rwrflra  conve- 
nit  HypoAefi. 

Seft.  4.  mane,  videbatur  CovietA  in  Linea  exiftere  Reda  cum  31a  in  Frmite 
Occid.  Gtti  &  iMfidii  T  $  item  cum  ilia  in  Orr  &  MMfdihtU4  Ceti ;  ad  hasc 
ftre  Triangulum  aequihterum  cum  ilia  in  Or/  &  ad  GcTuim  Ceti  confHtuebat. 
Dc  caetero  Autem  ex  optaco  mihi  extitit,  quod  Akitudinem  Meridianom  in  Au- 
Iho  exaftiflimo  Qjiadrante,  Horaj'i'^..  Matutina  jl^  4o'-»  ftr^  nimirum^S^ 
ij^  cflc  impctraverim* 
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Ex  quibus  nunc  lucukntcr  vidcre  eft,  Camet4m  liunc  eontinuo  contra  S.  S. 
incefliffe;  fie  ut  in  Ecl^46i^  55^ in fua veroOto474®  J5^  per^ravcrir, 
Tub  Anguk),  viz.  Ortita  &  Eciifftka  j  9^  fere,  fub  Ai^lo  vero  Orbk€  Sc  z/Eoho^ 
Jtms  5TS^.  Latitude  Initio  19^  15'.  vH<?r.  &  idtimo  u^  20",  -4!^.  exutit; 
adeo  ut  ad  41^.  ferfe  cam  variavcrit. 

De  Cofke  hsc  notandum  habeo,  quod  Initio,  quoad  Diametnmh  longe 
minus  quam  ultimo ;  ^  contrario  Initio  longe  Lucidius,  quam  circa  Finem 
cxtiterit ;  nuUos  tamen  diftinftos  &  fiilgentes  7V5i«ri!p^/,  prout  in  plurimis  vi- 
dcre nobis  obtingit,  exhibuerit,  fed  connifim  materiam,  &  circa  Finem  multo 
Tenuiorcm.  Jure  hie  Cometa  {asm  plerumque  abfque  omni  CatuU  vifus)  in- 
ter Sidera  Comma^  vel  Orhnta,  five  inter  Barhata  &  Hircos  refertur.  Nam  non 
nifi  ad  1 8  j4$^^  Breviflimam  &  Dilutiflimam  Omtam  fiirfum  verdis  exporrige* 
ixit ;  qu«  polFmodum  vero  omnino  Evanuit. 

dX.  Novus  Cometes  nuper  C«lo  vifus  eft  i  Lynceo  ocufo  Abb.  Bloftchinij  -^o/wf/.  An. 
Difdpuli  CL  Gemmiam  Mmtanaru.  Ometes  parvus  quidem,  fed  in  fua  Orbita^^'^^^ 
n^yilaris  apparuit,  Lumine  tenui,  de  tanquam  Stem  Subobfcura;  at  Tubo^^^p.^^p'^o. 
optico  exceptus,  JLuminofior. 

Jun.  JO.  ft.  n.  j4n.  1(^84.  Gwwf/f  primum  mihi  vifus  eft,  in  grad.  9.  cum 
aliquibus  minutis  Uhdy  Lacitudo  ejuidem  Borealis  fuit  graduum  %.  Sc  aliquot 
minutorum. 
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XJpatuor  ultimae  mdiori  indigent  Calculo,  nam  aliquis  Tortafle  Minuforum 
Error  irrcpfit.  Obfervatio  Diei  Primi  Jul.  accuratiffima  eft,  Comcta  enim  Te- 
kfcopio  apparuit  una  cum  Stella  /^/r^«w/,  qux  5^rr^  infcribitur  Ch  &accidit 
fub  Cingulo  Septennionalis partis  primx.  Omnium  cerrifTima  eft  Obferxatio 
Diei  Sextae,  qua  Die  ArElwus  in  Tubo  Optico  Cmul  cum  Comtta  confpicieba* 
tur-  Die  paritcr  14.  Comaa  &  :''t€[la  y:^  in  Co!arroboBootiSi  feu  Fcftabulo^  fub- 
ter  Hfimcrnmy  uno  Intuitu  detcgebant-nr. 

M  m  m  a  CX. 


Digitized  by 


Google 


r  4-5^ ) 

ACffmet.An.  CX.  Seft.  Z.fi.  V.  vi  idSd.  4^.  numcy  j^ut  Day-hreakx  M#  iSr^fouacf 
i'lck^^!^  ^F"this  Gwwrt  in  the  Conftellation  of  Lfo,  to  the  Right-hand  of  the  I^uU  im 
Khi.  ^'  Lumbk  R,,  (as  it  is  conceived,  for  the  Latim  Copy  is  Defedive  in  this  place> 
fa.  186.  f,  2/6.  2nd  refcmbling  that  Star  in  Colour  and  JMflgnitude>  with  a  Thin  and  fliort  Tail 
extended  upright.  Over  the  Cofnet  in  the  feme  Vertical  was  the  Star  of  9  :V. 
of  BajcTi  or  2 1  Tj^hofUy  diftam  thcrefroin,  by  the  Micronaetcr*-  exafUy  a  De- 
gree ;  and  a  Line  drawn  from  the  Lncula  kt  LmJik  ^l  to  the  Gwwr,  pafled 
much  about  half  a  Degree  to  the  Right-hand  of  the  6  lAonk^  The  Diftance 
of  the  Omttt  from  Regulm  taken  by  a  Radius  was  about  17^.  The  next 
Morning  Fefi.  p.  at  }  h  5  8  .  the  Diftance  thereof  from  6  c^  was  found  by 
the  Micrometer  2^  zj'!,  and',  at  4^  40^  again  »^  2,5'-!.  To  verify  the 
Times,  the  Altitude  ot  the  LttckU  in  LumAif  t\^  was  obferve4  1 1**  10',  at  4^ 
i^.  num^.  A  Right-line  drawn  by  the  Comfit j  and  the  (aid*  9  Leow  towards 
B  Leonisj  or  the  Lncida  ColUy  left  that  Star  a  little  to  the  Right-hand. 

Tliis  Comtt-  was  feen  by  a  Countryman,  who  fi^^fl  gave  Notice  thcrcof> 
from  the  6th  to  the  i  ztb  of  Seft. 

The  Refolt  of  diefe  Obfervations  is,  tbf  tjie  Gma  wasi  Dir€;ft  in  Motion, 
that  it  mov'd  about  i-  Degree  per  Diem^  and  that  it  feemed  rather  to  De- 
creafe  in  Latitude*  On  the  yda  of  Sept.  it  was  i^bout  24'.^  diftant  from  9  Leo^ 
msy  but  its  bearing  therefrom  is  not;  fet  down*. 

Tliis  Star>  9  i^y  was  then  in  9^  2'.  of  ^Ky  with  North  Lat-  9^  41'-!. 
Whence  at  the  time  of  the  firft  Obfervation  it  may  be  Concluded,  that  ttc 
Omct  was  in  9^  j  ^\  of  'Rf,  with  North  Lat.  9^  15'.  And  at  the  id  Obfer- 
vation, the  Longitude  of  the  Gwwf  will  be  found  about  1 1"*  20'-  of  *^Xy  with 
much  the  fime  North  Latitude  as  before- 

jtC0met,An,       CXI.  Fet.  19.  ft.  n.  ^.  1^99.  in  Obfirvatmo  Regio  Parifienfy  vidcri  coe- 

i6y-;.4rraiis.  pit  cxiguus  Comito^  inftar  StcUx  Nebulofae  tertiae  Magnitudinis ;  illi  perfimili^ 

h,  M.  Cartini.  qu^  Menfe  Sept.  169  J*  fujt  Obferyatus. 

**•  If o-  p.  19'  Situs  crat  inter  Stellas  Informes  6  Magnit.  prope  Circulum  Polaran  ArQ'h^ 
cwn  fupra  Otfut  Auriga,  aequali  fere  Intervallo  mter  OSittm  OccidentaUm  Per- 
fii  8c  CfMt  Majarii  Vrfi ;  illas  adfcribit  Tjfcho  iriformibus  circa  Vrfim  Mim^ 
rem.  Continuatis  Obfervationibus,  vifus  eft,  Proprio  Motu,  Iter  fuum  diri- 
gerc  Cipellvn  verfus,  cum  exigua  Dcviationc  ab  ejus  Circulo  Dcdinationis. 
Ea  erat  ejus  Velocitas  ut  unius  Diei  Spatio,  Septem  circiter  Gradus  Magni 
Circuli  perficeret,  quo  Motu  potuit  ante  Dies  4*  ipfi  Polo  fermb  adhan-cre>  & 
StelU  Polari  fbciari. 

Hora  6.  p.  m.  n.  Comparavimus  Cometam  cum  Stella  6.  Mag.  quam  7jd» 
appellat  Sec$mdam  e^rwn  qfuftrnt  in  JJnea  Recla  cwn  Polo  ;  (jometa  in  Tranfitu 
per  Cirailum  Horarium  pnscedebat  banc  Stelhm  Min.  Hor.  i  ^^  5}'''.  quibus 
dabitur  Differentia  jifcen{ioms  ReHa  4^  4;^.  erat  autem  Septentrionalior  ea- 
dem  Stella  8'.  Unde  fuppofira  bujus  Stell«  Longitudine  &  Latitudine  Tjcho-^ 
nica  ad  hoc  Tempus,  Comet 4  refetur  ad  15^  51^  Gem.  cum  Latitudine 
Sepr.37^25\ 

Movetur  Cometh  hie  ad  Caeli  partes  Oppofitas  illis  ad  quas  tendebat  Cometd 
uin.  praeteriti,  cum  eflet  ferme  in  eadem  DIftantia  ^  Polo  in  qua  nofter  hie  cum 
jprimum  vifus  eft,  nee  valde  ab  eodem  loco  remotus^  Om$4 

Digitized  by  V^OCjyit^ 


Cmetd  autem  Menfis  Sfpt^  eaodeoi  proifeaitm  eft  viam  qmm  inter  Siden 
tenucrat  Cometa  jIn.  16^52.  i  Nobis  Bononut  Obfervatus,  cujus  Occafione  edi- 
6s  Lkeris  ad  Sercniffiinnm  Fran.  Eflenfim  Mutuut  Ducem,  earn  viam  per  ea- 
dem  Sidera  quae  nofter  tenuir-/^»  KJ98.  diftinftfe  defcripfinms.  life  M^nfc 
Dtc.  ab  Aufttalibus  C«li  partibus  per  Aftra  Ufris^  Orioms  &  Tatiriy  ubi  Felipe 
tkan  fecuit  cun^Jnclinatione  ^6^.  &  per  Perjhtm  &  Caffiofeiam  pervcnit,  ubi 
videri  defile  yitn&  Jan.  j4h.  16 ^.  Hicvideri  coepit  Initio  Menfis  Sept*  in 
eadem  Caffiop^  parte  ubi  ille  videri  defierat)  indeque  pergens  per  Humeros  &c 
Brachia  Cepbch  ubi  Latitudinem  Maximam  zb  Ecliptica  nabuit  75^.  tranfit  in-- 
ter  Draconem  &  Cygntim^^  per  PeBem  Leanis  in  Hercule^  per  Ofhiuctmh  ufque  ad 
€onftcllationem  ScorpUy  cjuam  tenebat  in  ultimis  Obfervationibus  a  Die  24* 
ad  28.  Sept.  habitis.  Ex  nis  autem  Obfervationibus  coUegimus  Cometam  hunc, 
Pcrigewn  Qbtixmiffe  Die  7.  5^*  Veiperi>  cum  maadma  Velocitatc  Apparent* 
fere  10^.'  unius  Diei  Spatio. 

CXn.  Papm  of  Icfs  Vfe  Gener4  Omitted:^ 

r  ^  The  Confteflation  of  Qgnusy  with  the  Niw-  Star  in  PeUore  in  it,  by  /^-  Cygmis;».  1 1 . 
veliHi^  together  with  the  Names  of  the  Stars  in  that  Qmftellatson  by  7rcA^P-37i.».<5f- 
andofthofeAddedby^^«/ef.  p.io88,io9CK 

2*  Mr^Uampced  having  perufed  Mr.  Stmt's  Difcourfe,  and  confidered  theA^r.Horrox'/ 
€ontrivaiice  of  his  Moon^Vifer^  afliires,  that  for  the  Motion  of  Longitude ^'*'^^'' ^y^^^^' 
lis  the  very  (amer-and  for  the  Motion  of  Latitude  not  much  better  thaa^]  II^.  p.sil'. 
Mr.  Horrox*s. 

But  Mr.  FlamfUed  hath  thought  of  another  Contrivance  that  will  fhew 
the  Mootfs  true  Place  to  a  Minute. 

}.  I.  The  more  Notable  C^Jli4 ^marances  C^c\j]ax!^y  hy^  Mr*  FUm^CdUftialThA- 
ficak  for  the  K^r  i  (J70.  ^  ^I'/T''  ^''^'^      ' 

r.  The  fame  for  the  7?4r  1571. .  m  j^f .  ^.  ^09^. 

5,  The  fame  for  the  Tear  1672.-  n.66./.  2029. 

4.  The  fame  for  the  Tear  xC-j^. -  «» 77-  ^  1^97. 

5.  The  fame  for  the  Tear  1674.  jj;  7|;  J;  3^J^- 

4.  I.  The  Eclipfes  of  the  Saultkes  of  Jiifiter  Vifible  at  Zhamhurg  the  laffn.  89.  ^.5-118! 
four  Months  of  the  Tear  1(^71.  Calculated  by  M.  CaffiTu.  -        ".  99.  p.6i6i, 

2.  The  Eclipfes  o£  the  ^r^rrw  of  yigp^  Vifible  at  the  Obfervatoyj  ^t^J"^'^^^^'^^^^^^ 
Grccffwich  in  the  three  laft  Months  of  the  Tear  168}.  Calculated  by  Mr-fc.'  \]\  ^^^x^, 
Flamficcdn 

5.  The  Satellite  Eclipfes  Calculated  by  Mr.  Flanjked  for  the  Tear  1584.      n.  if+.  f,  404. 

4.  The  fame  for  the  Tear  1^85.  n.  r6f,  p.  760. 

5 .  The  fame,  together  with  the  Parallaxes  of  Jupiter's  Orl^  and  his  Geocctu  v.  1 7 7 .  p.  i  z  1 ;% 
tricky  Places^  for  the  It-i^^  168  (J. 

6.  The  iame  for  the  Tear  i6Sy.  n.  184.  p.  196- 

7.  The  Satellites  Eclipfes  Calculated  by  Mr.  Hallejf^  for  the  Tear  1(^88.         ».  191.  P-435'- 
5.  I.  An  Account  of  the  £^A«wria?i  of  the  Gometyu4.  166^.  Calculatcd<:i^«?ff/^.i.p  .;. 

by  M«  ^uzA^ut ;  and  the  Principle  of  liis  Hjpahefis  difcovered  by  M.  Cajjini.      ».  i.  p.  i ?» 1 8. 

2.  An  Account  of  the  Ephemeridcs  of  the  Comet^  A.  \€C%*  Calculated  by  n.  3.  p,  3<i. 
M.jifMHt.  -       •  -  CXIIL        ,^  J 
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CXIII.  Accounts  of  Books,  and  Emendations,  Onuttcd. 

n.  lox.  f .  40.  '  1*  A  new  Size  of  Ghbcs  about  1 5  Inches  Diameter  Reftified  by  R.  M^r* 
den  and  JVUl.  Herrj. 

Tkil.  Col.  2.  A  Reprefentation  of  the  Heavens  m  two  large  Mem^^es  of  jo  Inches 

».  i.p.44.  Diameter,  Sterepgnaphically  Projeded  upon" the  Ptim  cA^ die vdS^ninax ;  by 
Mr.  Fr.Lamt. 

n.9o.j>.fi|-o.  J.  Deux  Machines  propfes  ^  fmehs  Qmtdrnnty^ycc  tres  grande  facilit^> 
parle  P.  /gmice  Gafian  Pardics.  S.J,  ^  Paris.  \6j%*  in  iz*. 

If.  184.  p.  113.  ^.  Schtmc$tmTelefiofic$mh  or  a  new  Contrivance  of  adapting  a  TeWcq)e 
to  an  Hcrizjomal  Dud^  for  Obferving  the  Moment  of  Time  by  iXry  orNigm ; 
■  by  WilL  Molineux  R.  S.  S.  Dutlm.  t696.  in  ^0. 

n.  24i./>.24o-  5.  The  Meridian  Line  of  the  Chnrch  of  St.  Petrcnioy  Drawn  and.  Fitted 
•for  Aftionomical  Obfervations,  in  the-Iftir  1655.  Revifed  and  Reftoijd  in 
»lhe  Tear  1^95  ;  by  jo.  Dom.  Caffinu. .'At  Bwonia  1^95.  Fol. 

n.  66,  p.  1018.     6.  Jaa.  Hev^lii  Mdichmx  Caekftis  Pars  prion  Organographiam  j^memicam 

n,  99.  p.  6i7i.plutimis  Iconibus  JUufcatam  &  cxomatam  exhibens, &c.  Gedani  1675.  in  FoL 

o.  iC9».f:  %if.  7.  jSumadverJtons  on  the'Firft  Part  of  the^^few^ Cceleftis  of  J^a.  HeveUmu 
together  with  an  Ex[dication  x)f -fome  Tnjhttments  made  by  R.  Hook^.  P.  of 

ji.  Ill*  p.  1^^. Geometry  \n.GreJb.  Coll.  and  R.  S.S.  London  1674.  in  ^0.  Dr.  ff^aUis'sLct- 
ter  to  M.  HeveUms^  concerning  -Drvipons  hy  Diagomdsihext  inferred,  but  faul- 
tily, b  here  Reprinted  more  correftly. 

"''TfP* '  ^^*-     ^'  J^^'^'^  HeveUt  Conftilis  Dant^cam  Annus  Climaftericus.  Gedani  1^85. 

/i/.  Wherein  (among  other  Things)  M.  Hevelim  vindicates  the  Tuftnefs  of 

his  Cdeftial^  OkfervatUms  againft  the  Exceptions  by  feme  made  to  the  Accnracj 

Ik.  >.  1 1 64.  of  them.    Tho  Contrtrverfj  between  Him  and  Dr.  Hook^^  about  the  Ufe  of  7^ 

».  1 1 1,  f .  144.  lefcefickj^xi^  Plain  Sights^  and  Dr.  WaUiis  Calculation,  for  Dividing  the  Limb 

n.  i7f.  p.i  i7<5-x>f  Inftruments  by  Diagonals^  are  alfo  here  Abridged. 

9.  Excerpta  ex  Literis  lU.  &  CJarilf.  Virorum  ad  Nob.  AmpliflT.  &  Con- 
n.  t  j-o.  p.  508.  fukiff.  D.  Jo.  Hevelimn  Conf.  Gedanenfim  perfcriptis,  f udicia  de  Rebus  J^ho" 

nomicisy  ejufdemque  Scriptis,  exhibentia;  Studio  ac  Operi  Joa.  Erici  Olhfi 
Secretarii  Gedani  16^^.  in  4/<u 

10.  A  Defcription  of  Heliofiop^  and  fome  other  {nflrumzntSy  made  by  R. 
>n,  1 18.  p.  440.-^^^^  R-  S.  S.  Lond.  \6j^.  in  /[to. 

1 1.  The  Sphere  of  M.  ACaniUns  made  an  Englifi)  Poem,  with  Annotations, 
and  an  j%^onwmcal  Appendix \  by  Ed.  Sherbnrny  Efq;  Z^^^i.  1675. in  /<?/. 

».  I  o  I .  p.  1 3  3 .  ^  ^  •  yiil^atenii  Obfervationes  jiflronomica^  Qiias  ex  Arahico  in  Latinsem  Tran- 
RuUt  PI0O  Tilfnrtinns.  Noril^erga  i^^y;  8c  Bononia  KJ45.  The -^^ici^GjjF 

».  104. p. 91 3.  of  thofe  Obfervations  does  not  Appear,  whereby  that  Tranjlation  might  be  £x- 
^fwwif^  .•  But  Mr.  HaUey^  by  Calculating  Tables  from  the  PrinapUs  there  De- 
livered, hath  hcrcDifeovered  Biui  Correfied^vt  50  confiderable  .-fi»&r  in  a 
fewP;:ges. 

».45.  p.  8^.  IS*  Hiftoria  Codejfis;  ex  Libris  &  Commentariis  MS.  Ohfirvariamtm  Vi- 
cenrialium  Tjchonis  Brahe^  Dani.  AnguflaVrndelic.  An.  x666.  in  /b/. 

».  loi.-p.  17,  14-  AH  the  AianHfcripts  of  the  Fiimous  >K>/)/fr,  (both  PubUflxd  end  Vnpnh- 
&  ir/j/!&ri)which-arevPurclia(ed,  and  carefully  pr«erved  by  M.HevclUfs. 
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I  y.  Jffemk  Ho>roccii'jiptgU  Opera  Pofthuma :  una  cum  GmL  Crdtrid  Ob- n.  ^y,[.  foyZ. 
fervationibus  Caeleftibus;  nee  non  Jo.  FlamflcdUdQ  Temporh  t/Equatione  Diatri- 
ba, Numerifq; LMoatihm ad  Novum Ij0ut Syftema Horroccu. Ij)nd*  i6ji.m/^o. 

16.  jlfirimomu^Refomuita.  Au&ortyoaff.Bape.RiccwtiS.y.  Stephana  Je^^n.xi.p,  ^p^, 
gehsy  Conceiving  the  Arcuments  of  this  ^^har,  againft  tne  Motion  of  the».  3^.^^9^ 
Eanhi  to  be  none  of  the  ftrongeft,  taketh  Occafion  to  let  the  World  fee,  thi 

they  are  not  more  efkem'd  in  Italyy  than  in  other  places  r  Manfredi^  in  behalf' 
ofhccioliy  endeavours  to  Anfwer  the  Objedions  ofAngeUy  and  this  latter  re- 
plies to  Manfredts  Anfwer.  The  Subftance  of  which  Controver/yishott  given  ^ 
by  Mr.  Jo.  Gregory ;  with  fome  Remarks  and  Explications  of  his  own  upon  it. . 

1 7.  An  Attempt  to  prove  the  Motion,  of  the  Earth  from  Obfervations,  made  «.  x  o  t  .  ^.  1 1. 
by  Jf.  Hbokz  F.  R.  S.  Land,  i  (174,  in  ^.  The  Method  -of.  this  Uildertaking  »• » ©/.  /.  90. 
is  Approved  and  Commended  b)r  M.  Chr.  Hitgeniy  and  M.  CaffSu. . 

1 8.  Nicolai  Mercatoris,  Hol(ati»  b  Soc.  Regia,  Injtitfftionftm  .jiflronomicammn,  i  ij.  ^.611. 
Libri  duo.,  land.  i6y6.  in  (Xlavo. 

19..  Annales  Cxli  &  Tempoium  perpetui,  five  Myjieni^/^^onomo'^irono^n*  104^.  ?.  74* 
Ibgica  i  Secuto  Abfcondita,  nunc  per  Dei  Gratiam  Deteda  &  evidenter  Afler-- 
ta»  Libris  tribus.    Kiloni.  This  Book  is  Brepariog  by  .D^.  Wkfinmh. . 

20.  A  Cataloffie  of  FixedStars-^ixh  their  Longitudes,  Latitudes,  and  Mag-  n.  8.  f .  14^. 
tiitudes>  accordi^^to  the  Obfirvations  ofVkg  Bcig.  Oxford  1666.. 

21..  CataUgm  Steliarum y/nfiraliHrn, Sxvc  Supplemoitum Catalogi  7jchomci;n,i^i,f.ioii. 
exhibens  Longitudines  &  Latitudines  Stellarwn  Fixarum  qux  prope  Pcium  jlri^ 
toj^icum  fit«,  in  Horizonte  Vranihtirgicoy  Tychoni  inconfpicu«  fuere.  Authore 
Edm.  Halleio,  h  CoL  Reg.Oxon.  in  /^o*  ^ 

22.  Coilgietture  Pl^o  ,/0rononwhe  deDa  Natuta  del  Vhiverfi;  (kP&tron.  6f.  f.1012. 
J/[nCavi99d^mF^itnxjii669.'m/^o. 

2j.  Profe  de  Sgnwi  Jkademici  di  Bologna^  in  Bologna  i&jz.  in  4/^.  S.^-  89.  p.frif: 
Adontanarfs  Difcourfe  concerning  the  admirable  Changes  and  .other  Novelties 
obferved  in  the  Heavens. 

24.  .^lSMr£f  5/h/&^' ad  Afh-ononxx  Monita  duo.   Prmiximde  Stella  NoVa^n,  11.  p,<iSt. 
qux.  in  CqUo  Ceti  ante  An.  aliquot  vi£t  eft.  Alterum  deNebuhJa  in  yitdrontedi 
Gngtdi  Mrte  Borea>  ante  Biennium  iterum  orta.    Approv'd  by  M»  Hevelius..  ^'  *T- 1-  4^°- 

a  J.  Three  Letters  .of  %.  D&nunictss  Caffinusy  concemmg  his  HypotheJtsofn.B^.  f./aot.* 
the  Sfsn's  Motiony  and  his  Dbdhine  of  RefraRiom^  At  Bononia.  in  j^to. . 

2(S.  Refitidio  Solis  Ihoccidui,  in  Septentrionalibus  Oris  circa  SolftTtiumn.  233.^.  731. 
iEftivum, -/&.  i<yp 5.. aliquot  Ohfervationibus  .^^^'^^^^^^ ^'^^^  Hobnia.' 
in  4/^.  Tranjlatedjnto  EhgliJJj^  Lond.  in  ^t/^.  • 

27..  TahHlarttm u4ftronomicar$tm  Pars  Prior;  de  Motibus  5<?/rj  &  L«w<e,  nccr'?.  i9>- 1-  44^ 
non  de  Pofitione  Fixarum^  ex  ipfis  Obfervationibus  dedudis :  Authore  Ph.  di 
la  Hire.  Paris  1587.  in  4/^.  Some  jUimadoferJions  omit  are  here  infirted. 

28.  I.  The  Royd  jUmanack^fox  the  Teac  1575.;  by  TV.  Stivenfin.  ia  I2^.;j.  108.  g.  192. 

2.  ■  ■ For  the  Tear  i6y6.  n.  iio.f.490. 

\. F6r  the  K/r  1677.  ».  130.  ^.  774^ 

2p..  Ephemeris,  ad  Annwn  i626^  exaftiflimc  fupputata.  Lond.  in  8t/tf.         ».  179.  ^.  3^. 

50.  Tne  Celeflial  World  d'tfcoveredj  or  Conjeftures  concerning  the  Inhabi-».  if<5./.  337-. 
tarns.  Plants,  and  Produdions,  of  the  Worlds  in  the  Planets.  Written  in  Latin 
by  M.  0nr.  Hftj^rns.  in  iyo..     -    '  51.  Rag* 
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n.i  f.i.w.4;.  51.  Tlagguaglk)de  NuoveObfervationida*?.  6r;(j/?;y^(^^  ThisBodk 
^  9^o-  "•  4-  was  Anfvver'd  by  M.  JlHz.ot4tj  who  gives  his  Opinion  of  C-impanPs  Gbiles,  and 
^*  ^^  his  new  Olfervmons  o£  Saturn  and  y/yi/<?r  madevwith  them ;  To  this  S.  Otn^ 

ih,  f,  74.     f^^  publishes  a  Repljy  and  M.  Anmnt  his  Ayurtudverfwns  thereon. 
n.  %S'  ;•  <^88.       }  !•  I*  Ephemerides  McdiceorHm  Sldcram^  ex  Hypochefibus  &  Tabalis  Ju 
tu  44.  ^.  891.  D^m.  Cajfm'u BononU  1^6%.  in  FoL    The  like  TiiAfci  have  bcen'fonnerfy  pub- 

liflied  by  the  Learned  J.  Xapt.  Hodkrna  at  Romc^  about  i(Jj^. 
II.  1 1 4. ;.  a j-6.      2 .  The  Table  of  the  Eciipfis  of  the  Firjl  Satellite  of  Jt^pirer  by  TVI.  C?^, 
Publifli*d  at  Paris  in  the  Recncil  ^  Obfervations  faites  en  pltifiewrs  Vbijages  pour 
yfarfeblioner  /*  Aftionomie  &  ii  Geographic,,  being  not  printed  with  the  mud 
.  Care  of  the  Imprimcrie  Roy  ale,  M  r.  HJlq  here  amends  feme  of  the  ErrMa. 
.«.  14.^.141.      ^5.  Mortis  J  6xc^  Axem  propriiim  Revolubilis,  Obfervationes  Bonmi^  ^ 
n.  if.f,  6Sj.  Jq^^  Dominico  Cafmo  habitat  1666.   Here  M.  Q^mi  judges  it  Evident,  that 
the  Period  of  this  plojtets  RevoUaion  is  not  performed  in  the  Space  of  lib  xo'y 
;but  in  about  24^  40';  and  that  thofe,  who  affirm  the  fonner,  muft  have 
been  deceived  hy  not  wdl  Diftinguiftiing  the  two  Jvicw. 
,  II.  134.  f.  8/3.     54.  Mercurius  in  Sek  vifus ;  ^  Jo^HevcUot  Ged.  i66i» 
n.  6.  f.  104.         55.  Prodromtis  ComctiCHS ;  by  Hevelius^ 

.u.  17.  f,  30J.       16.  yoannis  Hevelii  Defaiptio.C<ww/if,  -/ifo.  JExx  Chr'^iatut  f66f^  CXOiti': 
'  una  cum  Mantilla  Prodrami  Cameticiy  Obfervationes  omnes  Prioris  Ometd 
1^54,  ex  iiique  Genuinum  Motum  accurate  deduflum,  cum  Nods  &  Ani- 
r  madverfionibus,  exhibens.  ' ' 

,  w,^o.  f.  8of.       57,  yo.  Hevelii  Cometagraphia.  DamzJckc  in  Fol. 
If.  jf.  f,  691,       5 8.  Stani/ki  dt Lnbicnietz,  Theatnun  Cameticum.  u^njtelod.  Itf<j8.  in  F0L 
n^sht- 1^^9*      }9«  Del  Movimento  della  CometOj  apparfa  il  mtk  dlDecembri  i66j^  (h 

:Piaro,jMariA  Mtttjoli.  in  Pi/S.  in  4^0. 
.^.  jj.^.  1071.     40,  Erapm  Barthobfti  de  Cometisy^jln*  166^^ x^  v66^.  Opufculum;  ex 

rObfervationibus  Hafnia  habitis  adomatura.  Hafria.  in  4/0. 
9. 139.  ^  980.    .41.  %/6.  fValU/iij  De  C«w/4riww  Diftantiis  inveftigandis.  2>;ii/.  1(^78. 
;^.  9^^.  42.  Ledures  and  Cdledions  made  by  R.  Hookji  Sec.  of  the  R.  S*  LmL 

1^78.  in  4^7. 
H.Cal.m.^.       .45.  Obiervat.  of  the  Qiwr  of  i(?8a.  and  r(S8i.  made  at  the  Col.  ofCh^ 
f.  io5.  mofft  I  by  P.  J.  de  Foiuenaj  c  S*  J*  P^^fif^  of  Mat/^effutticksy  Paris.  16S1. 

lh,f.  114.       44.  A  Treatife  concerning  the  late  Comety  Publifhed  at  Tterin.  itf8i.  by 
Dcitato  Rojjfitti  S.  T.  D.  Canon  of  Leghorn,  and  Tire^r  in  JMathematicks  to  the 
Dnke  0f  Savoy. 
jk.  p.  *i6.       45.  An  Explication  of  the  Comet  which  appeared  at  the  End  of  i<J8o. 
and  in  the  B^inning  of  16S1.  upon  the  Obfervatbns  of  D.  Anthelme^  Car" 
.  thti/um  of  Dijon,  at  Dijon.  i68 1.  m  one  fingle  Sheet. 
^Fh.CoL  n. 7.        ^^^  ^  ^^  Difcourfe  about  Qmtets,  published  in  the  High  Dutch  at  Na- 
f-  '9^'  rptBttrg  i(S8i  ;  hy  ^Linjer  of  jijhronomj. 

lb.  f.  199.  ^^^  ^  j^g>^  IntroduAion,  ihewing  how  the  Motions  of  the  Gwwfi  may  be 
reduced  to  fome  certain  and  Geometrical  Rules,  fo  that  their  ^»pearance  may 
be  Predifted,  in  High  Dutch ;  by  j^a.  Bernoulj,  at  BazJl.  An.  16^1. 
n.  i^c,f.iyi.  48.  yoannis  Jacobi.Zimmertnanni  Comet o^copia.  Or,  Three  %/4fbronomicd 
Relations  concerning  the  Comets  that  have  been  fecn  in  the  Tears  itfSo,  i6%u 
i6iz.  Stutgardy  i€iz.  in  ^0.  -  -  CHAP* 
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^V-      >--^;:>  ^ 

1^  rvC;.'   -ik^;>il 
^    -           --. — .1 

Ut  1  E.   5  A  ut  5  E,  &c.  cxteris  paribus :  "B^t^f^^^ 

Expweos  -fit  »r.  Nov.An.  166&. 

!•  Ei^  fi  Vis  ut  V  moycat  Pondus  P  5  Vis 
m  V  movebit  w  P,  <«tcris  paribus,  puta  per  can- 
dem  Longitudinem  eodem  Tempore,  h.  e.  eadem 
Celeritate. 

^.  Item  fi  Tempore  T  moveat  illud  per  Longitudincm  L ;  Tempore 
^  T  movebit  per  toB^tudihcm  «  L# 

4*  Adeoquc  fi  Vis  V,  Tempore  T,  moveat  Pondus  P,  per  Longitudi- 
nem  L  5  Vis  iw  V,  Tempore  n  T,  movebit  m  P,  per  Longitud.  n  L.  Et 
Propterea,  ut  V  T  (Faftum  ex  Viribus  &  Tempore)  ad  PI-  (Fa6hun  ex 
Pondere  &  Longitudine)  £\cm  n  V.T,  ad  w  «  P  L». 

5*  Q^iamf  Cfckrftatis-gradte  fonf  Loingl^  Tem|)orc 

tnmfiflis  Pfcopottiomlet  fetf.  (qwJd"  eodem  retidiQ  Kcdprose  Pro|)or<ionales  ' 


- 1:  •  •  — 


Temporibuseidem-Longitudiiii  tiiAdfigendae^  impehfis;:  erit  ';^ 

— .Q  b.  e.  GradusCeleritatuin>;xn  riiione'c<*Qg(3fita  ex  d^^ 
^um  &  ReciprtKa  Temporum^ 
.   6.  Ergo  propter  V  T  ;  PL,:  :,m  n  VT  :  iw^PL ^  erit  V  :  -^^ :  :  ntWi 

^!L1^±  :  JEr.  ^.  V  :  P  C  :  viw  V  :  w  P  C  r-  -  P  X  <^  —  ^y  '^  C 

7.  Hoc  ctl,-  fi  Vii  V  movlre  pbtis  lit  Pondus  P,  Cderitate  C  :  Vis  m  V 
TOovdbit  vel  idem  Pondus  P,  Ceki^atew^C  ;  rd  eadem,  Cderitate^^  Pondui^' 
mVi  Vrfdemque  quodvis  "Pondus  ea  Celcrttate^  ut  Fa<3fuin*  ex  ^ondeit  8r 
Cekritate  fit  w  P  C     -      .        ..         ,   -  , :,  .  ,    .^  , 

8»  Atx^hiwcdeperidet'on'rtifuhi  ^achinanim  (^r6  faciliiandis  MotiSus)*  *" 
conftruendarum  ratio :  nempe  ut  qua  ratlone  augetur  Pondus^  eadenx  minua-  ^ 
turCeleiitaS;  quo  fiatj  ut  Faftuitt  ex  Cderitate  &  Poridefe'tadto  Vi  ita6- 

vendo^  idem  fit^  putaV:P  C  : :  V:«iPx-ic=PC. 


m 


Vol.  !• 


N  n  n 


?•  Si  ^  . 

Digitized  by  VnOOQlC 


«8  ) 

'^  Si  Pmidus  P,  Vi  V,  Celeritate  C,  latum  id  Pofidus  Qiiiefccm  ( nocr 
ijtnpedicum)  m  P  direfte  impingat  5  ferentur  utraque  Celeritate  — ^  C. 
Nam  propter  eandem  Vim>  majori  Pondcri  morendo  adhibitam,  eadem  «• 

tioneminueturaudi  Cderitas;  nempe V :  PC ::  V : 2? p  ^  -J —  q^ 

ssPC.    Adeoquc  alterius  Lnpecus  (inteHige  Fadum  ex  Pondere  &  Cde^ 
ritate)  fiet  — ^  P  C  %  rdiqui  i»  P  C. 

lo*.  Si  in  Pondus  P  (ViV)  Cekritate  C  latwn,.  diredc  impit^aKud,. 
cadem  via,  majori  Celeritate  infequens ;  puta  Pondus  m  P,  Cderitate  n  C> 

(adeoque Vi  mnV  latum  ;   ferentur  ambo  Celeritate  ^"^^^ C.    Nam 
V :  PC  : :  »w»  V :  w»P C  : :  V -+ w«  Vss^-^:^^^^  Vf^-^i^^ PCss 


m 


P  X  V"^"*" C.    Adeoque Pwecedentis  impetus  fiet  'lT*  P €> 


i^^mn 


Subfequentis, m^Q^ 

\i.  Si  Pondera  contrariis  viis  lata,  iibi  direSe  occurrant  five  in^pingttt 
toutuo,  puta,  Pondus  P,  (Vi  V)  Cderitate  C>  dextrorfum  ;  &  Pondus  i»Pr 
Celeritate  n  C  (adeoque  Vi  iRf  n  V)  finiftrorfum  t  utriufquc  Cderitas*  im* 
petus  &  diredio>  fie  colliguntur».  Pondus  dextrorfum  latum  rdiquo  fi  qui-r 

efcertt,  infettt  Cdcrftatcm  — i— -C  adeoque  Ihipctum —^-- »  P  CV 

dextrorfum^  fibique  retinerec  hanc  eandem  Cderitatem,  adeoque  Impetum. 

■  \^     P  C  dextrorfum  (per  Sed.  p.)  Pondufque  finiftrorfum  latum  (fimil^ 

ntiotie}  rdicpio  ii  ^uiefcereti  mferret  r^terift>fem-^^^>  c,  ^eoque  Impetum 
mr  P  C  finiffaorfum ;  fibique  retineret  hanc  eandem  Cderitatemvadeo^ 


m  n 

m  n 


qup  Impetum        ■•  P C  finiftrorfum..  Cum  itaque Motus  utrinque  fiat i 

Impetus  dextr^lum  prius  lati^  jam  ^^r^tus  erit  ex  — ^ — P  C  dex^- 

troritiffl^' 
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-iwriumi  &  "^^^  V  C  finiltrorfum  j  adeoque  rttipfe  Vcl  dextrbrfuxh  vel  fi^ 

iTiiftn>rfum,  prout  hie  vel  ifle  major  fiicrrt,  Co  Impetu  quae  eft  daorum  differ 
Tcntia:  h.  e.  (pofito  -*••  figno  dextrorfum,  &  —  fimfh^um  fignificante) 

ImpetmeritH.  -i-  PC-  ;^PC==ri^:^  Cderitis 

C  ;   adeo(]pie  dextrorfum  vel  finiftrorfunb    prout  \  yA  m  m 


1  '^mn 

»I  -4-  W 


-major  fuerit. )     Et  ftnilitcr  Impetus  prius  latb    erit  -^  — — ^^ —  iw  P  C 

-  -2^^-^i»i  PC  =  Ir^HLI'm  P  C  ;  t:deritas  ^^^^  C  :    adeoque 

-ddRforium  vel  {iniftror(umi»  prout  i  vel  m  »,  major  fuerit. 

12,  Si  vcro  Pondera  nee  eadem  direde  via  procedant,  nee  dinede  contra- 
no,  fed  oblique  (ibi  mutuo  impingant ;  nKxlerandus  erit  prseedens  Calculus 
pro  Obliquitatis  menfunu  Impetus  autem  Oblique  impingentis,  ad  ejufdem 
Impetum  qui  eflet  fi  Direfte  impingeret  (caeteris  paribus)  eft  in  ea  ratione  qua 
Radius  ad  Secantem  Ansuji  ObUqiutatis;  (quod  etiam  intelligendum  eft,  ubi 
perpendiculariter,  fed  Oblique  cadit  in  perculfi  Superficiem,  non  minus  quam 
ubi  vi«  Motuum  fe  mutuo  Oblique  aecuflaht :)  qu«  quidem  confideratio, 
cum  calculo  priori  debite  adhibita>  determinabit,  quaenam  futura  lint  fie  Ob- 
lique Impii^ntium  Celeritas,  Impetus  &  Direftio,  h.  e.  quo  Impetu,  qua 
edentate,  &  in  quas  Partes  ab  invieem  refilient,  quae  fie  Impingunt.  Ea- 
^lemque  eft  ratio  Gravitationis  gravium  Oblique  defeendentiiim,  ad  eorundem 
Perpendiculariter  defeendentium  Gravitationem. 

13.  Si  quae  fie  Impingimt  Corpora,  intelligantur  tion  abloTute  dura  ICprout 
haftenus  fuppofuimus)  kd  ita  Iftui  ccdentia,  ut  Haftica  tamen  Vi  le  va^ 
leant  idHtoere,  hinc  fieri  potijit  ut  ^  fe  mutuo  refiliant  ea  corpora,  quae  ^ 
fecus  cffent  finml  proccffura ;  (&  quidem  plus  minufve,  prout  h«e  Vis 
Reflitutiva  major  minorve  fiierit,)  nempe  fi  Impetus  ex  Vi  Reftitutiva  fie 
Progreflivo  major. 

In  Motibus  Accderads  &  Retardatis,  Impetus  pro  lingulis  Momentis  is 
reputandus  eft,  qui  gradui  Cderitatis  turn  acquifito  convenit.  Ubi  autem 
pa-  Curvam  fit  Motus,  ea  reputanda  eft  in  fingulis  puhftis  Motus  Direftio, 
qux  eft  reftae  ibidem  Tangentis.  Et  fi  quando  Motus  turn  Aceeleratus 
vel  Retardatus  fit,  tum  &  per  Curvam  fiat  (ut  in  Vibrationibus  Penduli) 
Impetus  xftimandus  erit,  pro  fingulis  pundis,  fecundum  tum  gradum  Accc- 
lerationis,  tiun  Obliquitatem  ibidem  Tangentis. 

2.  Lex  Natur^t  de  Codifione  Corprttm.,  By  sir  Chv'u}. 

Velocitates  Corporum  propriae  &  maximfe  iiatiu^es  funt  ad  Corpora  reci-yf.^"*    g 
,proefc  proportionales.  lb/  .  p.     r. 

Iraque  Corpora  R,S,  habentia  proprias  Velocitates,  etiam  poft  Impul- 

fumretinentproprias.  .  C^r\n,n]r> 
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r-  JEi  Corpora  f^  S,  improprias  Velpcitates  Babeftm  «  Impulfn  refthuuai 
.  turid  iEqaiBbrioni  >  ^  hoc  eft.  Quantum  R  iliperat^  &  s  deficit  a  pro- 
pria Velocitate  ante  ImpuMum,  tantum  ex  Impulfu  abftrahitur  ab  R^fc 
'  additur  ipfi  S,  &i  contra. 
Quare  Collifio  Corporum  prc^rias  Velocitates  habentium  aequipollet  Li« 
brx  Ofcillanti  fuper  bina  Centra  acpialitcr  hinc  inde  a  Centre  Gravitatis  di- 
ftnntia :  Librae  verb  Jugum,  ubi  opus  eft  prodiicitur. 

Itaque  Corponim  aequaUiun  improprie  Movcntium  tres^fiirit  Cafus.    Cor- 
pDtnm  verb  inaequaliura  improprie  Mbventium  (five  ad  comrarias  five  ad 
cafdcm  partes)  decern  ftmt  onuiino  Cafus,  quorum  quinque  oriuntur  ex  con- 
verlione. 
J^^i'  'T;.        R)  S,  Corpora  aequalia  ;  velil,  CDrpustnisijus,  S,  Corpus  minus. 

4  Centrum  Gravitatis  five  Anfc  Libr».  Z,  Summa  Vdodtatum  vxxuAm^ 

Corporis. 
^ R  c jr  Veloc.  \ R?  ante Impul-^      (^S  oJ  Veloc.  j  S  7 ante  Tmpul-> 
^S   cfCorp.  "^S  I  fumdata-  (  „.i  )R  ^ i  Corp./J  R J  fumdata-  j 
5<»R^Vdoc.^R    poftImpul.('''''S  S?  Veloc^S  jpoftlmpul.^ 
la    S,  Corp.  Is  N     qucfita.    J      (  ^  Rj  Corp.  "J  Rj    quxfita.    J 
Rcgula.    Rr,  S c,  fadunt jp R,  o'S  I'R.OySaj  faciunt  f  S,  ^  R^ 
[Lege  SyUabas  (quamvis  'disjunftas)   Re,  S  r,  n  R,  #  S,  vel R a,  S *, 
rS,  (f  R,  in  Linca  cujuflibet  Cafus,  &  harmn  quae  faibitur  in  Schematc 
more  Hehraico^  ca  indicat  Motum  contrarium  Motui  quem  notat  cujufvis 
Syllabi  firriptio  L^m.     Syllaba  conjundla  quietem  Corporis  denotat.] 

^aicuK  R  ^S,R,.Z:S4  iS^t     S.  =  aS  Ur^^  Ra  =  cR. 
KatUra  obrer\  at  regy^las  Additionis  ^  Subduftbnis  Sfcdoft. 
H'.  M.  Hjp  n>.      j<  Re^Mh  d0  MotH  Corporum  ex  >imfio  Impulpi. 

A  ^^'^.  ^66        ^'  ^^  Carpori  Qiiefcen^i  duro  ;aUud  equate  <:orpus  durum  occunat,  pdfc 
^"    *• '    ^comatitum  hoc  quidcm  Qiiiefcet;,  Quiefcentii  verb  acqoiretur  cadem  qu«  &it 
in  rmpeilcnte  Celeritas. 

2.  At  fi  altenun  illud  Corpus  xquale  etiam  moveatur,  ftiaturque  in  eadeaf 
Linea  refta,  poft  cqntadum  permutatis  invicem  Ceferkatibus  ferentur. 

3.  CoFpus  quamlibet  magnum  i  Corpore  quanalibet  exiguo  &  qualicun- 
que  Celeritate  impafto  movetur. 

4.  Rfiguda  Generdts  determinandi  Motum?  quem  corjiora  dum  per  occur- 
film  fuum  direftum  acquirunt>  h«c  eft  : 

Tg,  1/8.  S'M  corfoTA  A  c^  B,  quorum  A  numeastut  Celerkate  A  D,  B  vero  iff!  eccun- 
raty  velin  eandem  fart  cm  moveatur  Celeritate  B  D,  vel  demque  Quiefiaty  hoc  efi^ 
cadU  m  hoc  cafu  punffum  D  m  B.  Divifa  Liuea  A  B  i»  C,  {Cemro  Grmmor^ 
tiscorporum  AB,)  fumatuv  CE  aqudis  CD.  Dico  E  A  luAebit  Cekritatem 
corporis  A  pofi  Occurfim ;  E  B  vero^  corporis  B,  &  utrunnpte  in  earn  fmoHj 
quamdemonflrat  Ordopw$aorum  EA,  EB.  i^odJ^E  mtidat  iaprndlum  A  vH 
B>  adQuictcm  redsgentur  corpora  A  vel  B.  j 
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5*  Qiffititas  Mbqtt  duorimi  Con>onim  a^^  n|fm^v€  pot^pef  acmim 
-tecuifum ;  -at  femper  U)i  remaiiet  eaaem  quaiftiDs  veifus  eandem  partem)  ab^ 
l&l  indc  ^nanritate  Mbtiis  ccaimrii. 

6i  Summa  Pfoduaarum  fedonto  ^  Mble  cujuflibet  corporis  dw  duda 
in  quidmum  fhs  Cdoitatisr  eadem  &mper  efl  anee  &  poftoccurftnn 
torum. 

7.  Corpus  durum  Quiefcens,  accipiet  plus  Motus  ab  alio  corpore  duro, 
'fc  majoriminorive,  peralicujus  Tertii,  quod  medise  fuerit  quamitatis,  inter— 
pofitionem,  quam  fi  percuffum  ab  eo  fuiflet  immediate,    Et  fi  corpus  illud 
mterpofitum,  fuerit  medium  proportionale  inter  duo  reliqua>  fortimmeom-- 
nium  aget  in  Quiefcens. 

Conuderat -^4^/wr.  in  his  omnibus  (iit  ipfe  ait)  Corpora  ejuldem  materia?,, 
five  id  vulty  ut  eorum  moles  seftimetur  ex  pondere. 

:  CaetcTum  fiibjungit,  not3f]^  fe  miram  quandam  NMHr^Legerm  quam  De-- 
monftrare  fe  poffe  aifirmat  in  corporibus  Sphaericis,  quaeque  Generalis  ipff- 
videtur  in  rehquis  onmibus  five  Duris  five  Mollibus,  five  Direfte  five  Obli-- 
que  fibi  occuntntibus,  viz..  Centr$im  Commune  Gravitatis  duorum,  trium,  vel 
quotlibet  Cerpomm,  aequaliter  femper  ppomoveri  verfos  eandem  partem  in: 
Imea  reda^  ante  &  poft  occurfimi. 

4^  Cum  novifTimis  Menfibus  noraiuHi  fe  SacUtau  Regutm  publico  t)\xQi^msofM  nijimcd 
conccffu  enixius  ui-gerent,.  ut  graviffimum  illud  de  ^egii^A/flrjw  Argument  ^^#»r^j''^^^- 
tum,  non  femel  inter  Ipfos  ante  hac  agitatum,  fed  pluribus  aliis  intercurren-"*-^'*  ^^^ 
tibus  rebus,  nunquam,  uti  parerat,  dilcuffum  expcnfumve,  ^^Qdem  aUqijan-Q^J^^burg. 
do  Examini  Rigido/ubjedum conficeretur  \  vifum equidem  fuit  Illuftriflimoj^/V.  p.  ^'^ 
ifti  Cfr>»i  decemere,  utquotquot  e  Socils  fuis  indagand«  Mbtus  Ifidoli  prae 
tasteris  incubuifllnt,  rogarcntur,  ut  fua  in  rem  illam  Mfeditata-S:  Inventa  de- 
promere,  fimul  &  ea,  qux  ab  aliis  Viris  Prxcellentibus,  GallUao  puta.  Car-' 
tejioy  Hbnorato  Fabrh  yoachimo  JangtOy  Petro  BorrelUj  aliifque,  de  Argument© 
ifto  fuerant  excogitata,  congerere  &  procurare  vellent ;  eo  fcil.  fine,  ut  con- 
fultis  hoc  pado  collatifque  omnium  fententiis,  ilia  dehinc  Theoria,  quae  cuot.' 
Obfervationibus  &  Experimentisr- debita  cura  &  fide  crebro  peradis,  quam»-- 
maximi:  congnierct,-  Civitate  Philofophica  fuo  iure  donaretur. 

Edito  hoc  CeleuCnate,  incitati  protinus  b  dida  Societate  fuerunt,  imprimis 
C!jrifiiams  Hngenius,    Johannes  WalUpHS^    ChriftopherHS  Wrcnnnsi    ut  fuas  de 
Motu  Hjfothejes  &  ReguLtSj  quibus  condendis  aliquamdiu  infudafTenr,  matu— 
rare  atque  ej^edire  fat^ger^nt.    Fadum  hinc,  ut  feledus  ille  Virorum  prae- 
ftantiffimorum  Trias,,  poft'  paucarum  (eptimanarum  fpatium,    Thcorias  fuas,. 
cleganter  compendifadar,  tantum  non  certatim  tranfmitterent,   RegUque  So-- 
cictatis  fuper  iis  fententiam  exquirercnt.    Primus  omnium  D.  WaUtfinsy  fua  de 
^ifcr/^w aeftimandis /V/>«:/]pii,  Literis,  d.  i^.JVovfmk  i588.  datis,  ejufdem- 
quc  Menfis  die  i6  tradius  &  praeledis,  communicavit.    Mox  eum  excepit 
D.  Chrifiopberus  Wrcfh  qui  Nature  Legem  de  ColUfione  Cdrporumy   proxima- 
Menfe  Dfc^n,  ejufque-die  17.  eidem  Socictati  publice  exhiberi  curavit :  qux  * 
in  nnandatis  mox  dcdit  (prae-habito  tamen  utriufque  hujus  Authoris  con{cnfu)>. 
ut  ad  commodiorem  horum  fcriptorum  ccmmunicationcoi,  difcuflionemque 
difFufiorem,  res  tota  Typis  niandaretur^  .  *  C^r\r\n]o 
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TIaec  dum  apud  No;  gcruntur,  Ecce  adfot  Nobis  Tabellarius  d*  4>  Jui^ 
mnarn  infecjuentis  {Suj^.)  'D.Hngemi  literas  ejufdem  Mcnfis  d.  J*  (at«Sr.  iV-J 
exaratas,  ejufque  fcripti,  dc  MotuCorfwum  ex  mutuo  Imfntfuy  prioresRe- 
^ulas  quatuor,  una  cum  Demonftrarionibus>  contiacntes.  Habdxun  t^  ia 
promptu  Theori^Wrenniant  Apographum,  idque  aftutum  eodem  plan^  die;, 
lie  fivente  Tabellione  Publico,  D.  Hfigenioy  redhoftimcnti  vice^  rcfnittebain, 
tlilata  interim  Litcrarum  Hugemarum  (qu2>us  tale  quid  inchidi,  ob  MokiBf 
&  ant^eflum  Authoris  promiffum  fulpicabar)  rengnari«ne,  donee  fcmer 
occafio  Nobiliflimum  &  Sapientiflunum  RegU  Societais  Pr^Ju/ofh  D.  J^ke* 
Comitem  Brounck^iry  compcUandi.  Quo  fa&o,  amborum  .iie  K^ulis  in  ooodo 
difta  Socictate  coUatis,  minis  confeftim  in  utroque  confcnfus  effulfit ;  id  quod 
infignem  in  nobis  lubentiam  pariebat,  utrumque  hoc  fcript.  an  praelo  noflio 
committendi.  Nihil  hie  Nobis  deerat  i  parte  ffMgemij  qiLin  ejus  confen* 
fus ;  abfque  quo  fas  nequaquam  judicabamust  ipfius  Inventum,  maxima  cum 
illud  baud  integrum  eo  tempore  nobis  dediflet,  in  lucem  emittere.  Curx 
interim  nobis  erat,  fcriptum  Ipfius  piiblicis  RegU  Societatis  Monumcntis  info- 
rendi ;  fimul  &  Authori  d.  1 1.  Januarii  folennes  pro  Cordata  ilia  Commu- 
nicatione  gratias  reponendi,  addita  dehinc  (die  SciL  4.  FebrJ)  follicita  com- 
monefadione,  ut  fuam  banc  Theoriam  vd  Parifis  (quod  prodive  erat  fidu 
in  E/trttdiforttmy  ut  vocant,  Diarw)  vel  hie  Londim  in  jidvtrfarm  PhiloJ^hkUf 
imprimendam  curaret,  vel  falteni  permitteret.  Quibus  expeditis  Literis  paub 
poft  fecundas  accepimus  ab  Hugenio^  feripti  Wremiam  de  nocai^mento  rede 
traditi  mencionem  facientes*  nihil  tamen  quicquam  de  fuimec  fcnpti  Edifionc^ 
yel  Partis  vel  Laruimi  paranda,  commemorantes. 

Unde  liquere  onmino  autumem,  ipfum  fibi  defuifTe  HugemMm  in  ilk  puUi* 
cadone  maturanda ;  quin  imo  oceafionem  dedifle  procraftinando>  ut  Laudatus 
Dn.  TFrffh  pro  ingenii  fui  fi^itate  Genunam  omnino  Thearum  eruens  in 
Gk>ri9?>  huic  fpecmationi  debits,  partem  jure  veniret ;  cum  extra  onme  fit 
dulMum  neutrum  horum  Them^  illius  auicquanu  priufquam  {aiptSL  eonm 
fimiil  compararent,  refcivifTe  ab  altero»  fed  utrumque  propria  Ingenii  f^cuo- 
ditate^  pukhellam  banc  fbbolem  enixum  fuifle. 

Solvit  eqilidem  Hugemm,  ante  aliquot  jam  Annos,  Jjmdim  cum  ageitt, 
illos  de  Motu  Cafus  qui  ipfi  tunc  proponebantur;  luculoito  lane  Argumentc^ 
eum  jam  tum  expbratas  habuifle  Regulas,  quarum  id  evidentda  prsfhret* 
At  non  affirmabit  ipfe,  cuiquam  fe  Angkrtim  fu«  ThewU  quicquam  appo- 
rui/Ie ;  quin  fateri  tenentur,  fe  ab  eorum  nonnullis  ad  communicationem  e]us 
folicitatum»  nee  tamen  unquam,  nifi  nuperrim^  ad  id  Sciendum  pertiadum 
fuifle. 

tt.t^ynchmfm  u.  Sint  A  b^  "b  c>  c  dy  ef^  Sec.  omnes  invieem  asquales  5  &  ^  i,  r  z,  ^3, 
£^^ti~^4'/5>  e^  xqualiter  crefcantut,  i,  5,  5,  7,  9,  &e. 

cloidc  j  Demm- 

firatedbyaVer-  DIco  in  hac  Liuea,  Grave  quodlibet,  Cadenscx  quovis  ejus  Pundo,  at- 
>w</ Quality^  tingerc  fundum  in  eodem  Temjxjris  Ipatio,  quo  eum  attingeret  (I  cadeat  ex 
"*  fif.  1^9    *  quovis  ejufdem  Pundo  alio. 
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Nam  fi  ponas,  dssatsitc  ss:cd,  &c  Sctrst  lySt  x  pro  quo- 
liBet  Numcro  altenitrorum ;  tunc  6  x  a  ponatur  pro  4^  xxi  itpraefen^ 

tet  oportet  /  <^9  proindequc  Tempus  Defcenfus  neccflario  eiit  "^  '*'     ■  fya 

—  ;  atque  idenv  in  onmibus  obdnet  Cafibns.    "Ergpy  &c» 

DioD  infuper)  Cufvam  banc  efle  Cjcloidtm,  quod  Demonftratu  eft  £icfle 
iex  ConftruoionC)  atque  ex  eo  quod  jam  innuo  ^  nempe^  Curvam  banc 
itjtcdtfzs  asquaie dupIumUkimx Redarum, ^. f •  zz^et^  &i«<vsqua]em  ' 
€&  Senucircumteienti9&  Circuli  cujus  %  »  eft  Diameter ;  ac  univerfim  Tiian- 
guhuB  ^^5  11:  itprsfentare  Redsun  z»<»\  in  Qia^^timi  T  C$  u  S^  Cur- 
vam 4Lb  c defz^  &c Quadrantem  Y  O  S  r^ra^entare Redam  a  «» :  ac  par- 
tes  uniiA  partes  alterius  refpeftivi*  Uti  fi  T  ^  nj;  repraefcntat  //,*  tunc  V  ' 
:2i  £V  S  reprxlentat  4  />  &  y  ^  ^  ^  reprxfentat  af.  At  non  vacat  fufibs 
hxc  profequi* 

Dieo  dcnique ;  Globulum  fufpenfum  fe  Funicub  (Juftx  Longimdinis)  & 
intra  duas  Gjchides  vibrantem>  moveri.in  Cjeloide.  ^uare  Yibraciones  ^juf* 
modi  funt  Spchr^na.    Q*  £•  D* 

ni.  I*  Probl.]  Determm^re  DfMm  Cm^4m  daaJuo  PfmBoj  m  ibvnJfsat^^^/>^^^^^ 
mrvamte  DJ^mm  (^  non  m  endem  ReOi  VertkaU  fopfA,  coMteOmenh  >/^^/j2f5^ 
qm  Mdnlcj  Profrii  Gravitate  decurrensy  &  a  Snperim  PnnHa  MovmincifUHSyfc^f  between 
cit^JSm  Defoendat  ad  Pttn^am  I^irmr.  two  Points  gi^ 

Senfus  Preblemmk  hie  eft,  ex  Infinitis  Lineis  qux  duo  iHa  data  Punda  con-^'^  ^\^^^ 
)UDgunt>  vel  ab  uno  ad  akenim  duci  poffunt,  eligatur  ilia,  juxta  quam  fi^in-^^.  n^*2i.  ^ 
curvetur  Lamina  Tubi  Canalifve  Formam  haben$>  ut  ipfi  impofitus  Globulus^.*  384.  jaiu  * 
&  liberb  dimifTus  iter  &um  ab  uno  Pundo  ad  alterum  emetiatur  TemporeAn.  1697. 
Bi3eviffiaiQ»- 

1.  Accepi  heftcmo  die  duo  Problematum  i  Joofme  F€m$$dlo  Mathematico-^^^^*^  5  kr 

rum  acutiinmo  propofitorum  Exemplaria>  Gnmmg^  cdita,  CaL  Jan.  1697 ^Vij ' 

QpcMimi  prioiis  Solutio  fit  hujufinodi. 

A  Dato Punfto  A,  ducatur  ReiSa  Infinita  AP  C  Z  Horizonti  poralWa,^  ^'^-  '^^•' 
& fiiper  eacten  Reda defcribatur  tum  Cjclw  quscunque  A  QP>  Reds  per 
akerum  Datum  Pundum  B  dud^  (&  fi  opus  eft  produdx)  Occurrens  in 
Pundo  Q;i  tum  Cjclois  alia  A  B  C  cujus  Bails  &  Akitudo  fit  ad  prions  Ba- 
fern  &  Altitudinem  refpedive  ut  A  B  ad  A  Q^;  Et  haec  CjcUh  Noviffima 
tranfibit  per  Pundum  B,  &  erit  Curva  ilia,  linea  in  qua  Grave  ^  Pundo  A 
ad  Pundum  B^  ViGravitads  rus,.Citifrimb  perveniet.    Q.  £•  L 

5.  Sit  AP,  Linea  Horizontalis ;  P,  Pi  ndum  a  quo  corpus  Grave  defcen-5T&fivw#i5/?«i.- 
dit>    per  Curvam  Lineam  qiiaefitam  A  D  E,  C  &  D,  Punda  duo  infinite ^*^^/  ^^' 
propinqua,  per  qu«  Corpus  decifurum  fit,  C  D  Reda,  duo  Punda  con-   '      *^*J^' 
nedens,  DC&^C,  DF&SG,  FS&GCvcIjH,  Momenta  Curv« £1.1698. 
Abfciffe,   &  Oxdinatim  applicatae.  refpedive.     Capiatur,  Dr=Dx,  &    ^ig^  »^'.- 
tCssBC..    - 

9iwwam 
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Qjioniam  mI.ineq|Js  Nafccntibus,  Teinpi».eft,ut  fii  gttojda-aireab  at 
Velocitas  (/.-<.  in  hoc  cafu,  ut  Radix  Qyadrata  Akinvliois  coiporis  defcenfi) 

invet*,  pefHypoth.-^-^-i.-7^— Tempori  Miirimo.  Xt  quia  Ve- 
locitas in  Punais  aequialtis  S  &  B  per  Curvam  D  /  C  &  Keetam 
D  B  C  tadem  dk,  Tempus  fu  D  C,  quod  evidemes  Waimuti:  dk.  «ot 

P-i^-?-^.hoceft     PB-Dx      /C--BC         ,         Br 

Sed  Triaagula  Evandcentia  Bt/,   Bt/,    aequkigula  funt  TrianguBs 

U  du«   mioncs   xqualitatis,    &    57^^.  =  TF^'      Ex  «qu0 

rPxTt  =*  D  /  X ri /    Qjnndoquidem  antem  quidvis  ex  Elemcntis  xqoa. 

biliter  Huete  fopponatur,  ponaaras  "B  t  ar'S  C,  A&  evadee  &n{riKdffii» 

•Curvae  ocprcffio  ^5  « "^^  ubiquc^  ^^  ^.  ja  Ponfto  Vkmrn 

••Cum  fcinpcr  erit  in  Ratione  compofita  Vdocitaus  <Ii«ai,  &  Manend  ap. 

plicatim  Ordinate  invert^.    Sine  xySc  i  Fluxioncs  AhfcifGe, 


fed  pofuimus  *   (s^v  jex -*■}})  coiiftaas.     Ei^  ut  hxc  muat 
conftans  fit  &  dimenfiones  Jchitas  re&ncat  £!-=      ^  *         >     ^  ^/i 


IV.  Thtorena 
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IV.  Thcorema.]  SI  h  Cycloide  A  V  D,  cujus  'Baps  A  D  (/?  Horb^omi  How  much  the 
ParaUeloy  Venice  V  deorfitm  JpeSUnUy  ex  A  Mcatur  ittcmufte  Xeita  A  B  ^^/^'"^ «. 
Cydoidi  «:f/»rr««x  m  B,  rJc  f i«?  ^4f/^  JffiS^  B  C  Curva  Cycloidis  B  ^^y^^^ftmia 
in  B  Normaluy  ad  qt$ain  ex  A  demittatftr  PerpendtCfdaris  ReOa  AC.     DkoaftrMight  Line, 
TemfHs cpto  Grave  i  Quiete  cadensex Ky  F'i  Jm Grofuitmis eUctmit ReSmn K^^hy  —  »•  ii/. 
ejfe  ad  Temfus  quo  fercurrit  Cwrvam  A  V  B,  ftcnt  Re&a  A  B  ^  ReSiam?:^^^'  ^^^• 
AC. 

Per  B  ducatur  B  L,  Parallela  Cycloidis  Axi  V  E ;  &  B  IC  Eafi  A  D  Pa-  F/j.  i5i. 
ralleh)  occurrens  Axi  in  G,  &  Circulo  fuper  Diametrum  E  V  deiirripto  in  F 
&  Hy  Cj/cloidi  denique  in  K.  Ducatur  Rcda  E  F,  quae  ex  Cycloidu  natura 
parallda  eft  Redag  B  C.  Unde  BM  eft  aequalis  EF,  &  E  M  aequalis  BE; 
quae,  propter  Ofcloidem,  aequatur  Arcui  V  F  ;  &  proinde  A  M  eft  xquali^ 
Arcui  E  H  V  F. 

Per  Pr^.  25.  Pan  II.  Horolem  OfcillaterH  Httgemiy  Tempus  quo^  grave 
h  Quiete  cadens  percurrit  A  V,  eft  ad  Tempus  Cafus  per  E  V,  ut  Semior-  ^. 
cumferentia  ad  Diametrum  ;  &  per  did«  Partis  Prop»  Vk'mamy  Tempus  quo 
Grave  percutrit  V  B,  poft  decurfim  A  V  (nempe  aequale  Tempori  quo    , 
Grave  percurrit  K  V,  poft  decuriam  A  K)  eft  ad  Tempus  Lapfus  per  A  V, ' 
(icut  Arcus  V  F,  ad  Semicircumferentiam ;  adeoque  ad  Tempus  Cafus  per  \^ 
E  V>    (icut  F  V  ad.  Diametrum.     C^iace  Tempus  quo  Grave  pe^cu^ri^'•^ 
Curvam  A  V  B,  eft  ad  Tempus  Cafus  per  E  V,  ficut  Arcus  E  H  V  F>  ad 
Diametrum  E  V.    Sed  Tempus  Cafus  per  E  V,  eft  ad  Tempus  Cafus  per 
L  B,  five  E  Gj  ficut  E  V  ad  E  F  :   Igitur  ex  aequo,  Tempus  quo  Grave 
percurrit  A  V  B,  eft  ad  Tempus  Cafus  per  L  B,  ficut  Arcus  E  H  V  F  ad  ful> 
tenfum  EF;  hoc  eft,  ut  Rjeoa  A  M,  ad  Redam  M  B.    Rurfus,  Tempus 
Cafus  per  L  B,  eft  ad  Ten^us  Lapfus  per  A  B,  ut  L  B  ad  AB  :  Ergo  Ra-     ^ 
tio  Temporis  quo  Grave  percurrit  A  V  B,  ad  Tempus  quo  percurrit  A  Bt 
componitur  ex  Ratione  A  M  ad  M  B,  &  Ratione  L  B  ad  B  A ;  adeoque 
aequalis  eft  Rationi  AMxLBadMBxBA.     SedAMxLB,  eft 
aequak  M  Rk  AC,  quia  utrumque  aequatur  dupfo  Trianguli  ABM:  Et  igi- 
tur Tempus  quo  Grave  fc  Quiete  cadens  percurrit  Curvam  Cjcloidu  A  V  B,  eft  ^ 
ad  Tempus  quo  percurrit  Reftam  A  B,  ficut  MBxAC^  MBxBA;  id 
eft  ficut  A  C  ad  A  B.    Q.  £.  D.  Similiterque  procedet  Demonfti-ario,  fi 
Punftum  B,  fit  inter  A  &  V. 

V.  u  The  upper  Phte  of  the  Tfatch  is  A  B  :   The  Circular  BalUftc^^x^^ ^t^tt^ 
Wheel  C  D,    of  which  the  Arbor  is  E  F  :    The  Spring  turned  Spiral^^^^J^y 
GHM^  faftned  to  the  ^rW  of  the  Bdlmce^Vheel  in  M,  and  to  the  piece n/TTi."^^.  171. 
that  is  faft  to  the  Watch-Plate,  in  G,  all  the  Spires  or  Windings  of  the     vj.  \6%. 
Spring  being  fi-ee  without  touching  anything.    NOPQ^  is  the  Cockj^  in^^'^    \ii.  i<>7^ 
^hicn  one  of  the  Pivots  of  the  Ballance-WheeL  turns  ;  R  S,  is  one  of  the 
Indented*Tfhcels  of  the  fPatch  having  a  Ballancing  Motion,  which  the  BaU 
lance^Wheel  gives  to  it.     And  this  Wheel  R  S,  catches  in  the  Pinion  T,  which 

holds  on  the  Arbor  of  the  BalUncey  of  which  by  this  means  the  Motion  is  en- 
tertained as  much  as  is  neccflarj'.     Thefe  Watches  arc  exaft  for  the  Pocket,         ^^  | 
Voir.                                         Ooo                                                Daubed  by  LnOOgle 
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and  when  made  greater^  will  be  ufeful  to  find  the  LmgUfkUs  both  t^  Ses 
and  Land. 
Mf  D'.  Goth.       i*  The  Principle  I  thought  upon  fome  Years  ago  for  making  Exaft  P^rt4- 
OujI.  Leibnitz.  tU  fVatches^  is  altogether  differait  from  that  of  M.  Hugem ;  His  dependii^ 
n.  1 13.  j>.  iSj-.  upon  a  Phyfical  Obfervation,  but  mine  upon  a  meer  Mechanical  Refleftion ; 
Apr.  An.  167^.  ^}^j^j^  \^^  j^^  \^^^  ^^^  notice  of  for  want  of  the  Art  of  Camhimitwh  the 
ufe  of  which  is  far  more  general  than  that  of  jilgebra.    For,  having  confider- 
ed  with  my  felf,  that  a  Sfrin^  being  Bent  to  3ie  lame  Degree,  will  always^ 
Unbend  it  felf  in  the  fame  Time,  provided  it  find  the  feme  freedom  of  Un- 
bending it  fdf  fuddenly ;  I  inferred  fron^  thence,  that  there  might  be  imploy- 
cd  two  fuch,  one  of  which  fliould  play,  whilft  the  Farfi  Mover  of  the  wJck 
did  Bend  the  other  again* 
//f.  164.        Thefe  Thoughts  I  iiave  executed  in  the  following  manner  r  Let  A  B,  be 
one  of  the  Watch-Platesy  C  and  M,  two  indented  Barrels  wherein  the  fmall 
^^frlngs  are  inckfed.    The  Teeth  of  the  Barrels  catch  thofe  of  the  Pinions 
ddj  which  carry  the  Ballances^^  and  other  Teeth  of  the  feid  Barrels  arc 
catched  by  thofe  of  the  Interrupted  Wheel  F  G.    l^ow  kr  us  imagine,  that 
this  Wheel  F  G,  being  moved  towards  H  F,  by  the  force  of  the  Ftrjt 
Aicver  of  the  Watch^  and  turning  the  Barrel  C,   Bends  the  Sfring  inclofed 
in  if,  and  ftops  with  the  Barrel  as  foon  as  it  hath  Bent  this  Sfmg.    This 
piece  which  ferves  to  flop,   is  eafie,  and  hath  not  been  thought  neceflary  to 
DC  marked  here,  to  avoid  embarafling  the  Figure.    But  whUft  one  Indented 
port  of  the  Interrupted  Wheel  FG,  viz..  F,  turns  the  Barrel  C,   the  empty 
part,  oppofed  thereunto,  which  is  G,  anfwers  to  the  other  Barrel  M,  and 
gives  Liberty  to  the  Sfring^  it  inclofeth,  to  Unbend  it  felf.    Thus  whilft 
the  Movement  of  the  Watch  Bends  the  finall  Sfring  of  the  Barrel  C,  ia 
the  fame  Time  the  fmall  Sfring  of  the  other  Barrel  M,  Unbends  of  it  felf: 
I  lay,  in  the  fame  Time,  except  the  Spring  C,  ihall  have  done  Bending  a 
little  fboner  than  the  Sfrif^  M  fhajl  have  Unbent  it  felf:  So  that  me 
Spring  C^  bein^  Bent,  and  me  Wheel  F  G  flopped ;  both  of  them  ftay  in 
this  Pofture,  till  the  ^ing  M>  when  it  fhall  be  quite  Unbent,  doth,  at  the 
end  of  its  Motion,  touch  a  piece  which  delivers  it.    And  then  the  Sprini  C 
Unbends  o£  it  felf  in  its  turn ;  the  Teeth  of  the  Interrupted  Wheel  which 
continues  its  Motion  the  (ame  way  as  before,  fince  'tis  delivered,  not  being 
any  more  able  to  hinder  it  therefrom,  becaufe  the  Barrel  C,  doth  now  meet 
with  the  Empty  part  H,  of  the  faid  Wheel.    But  before  it  hath  done  with 
Unbending  It  felf)  the  Indented  part  L,  being  oppofite  to  the  Empty  part 
.  H,  that  turns  the  Barrel  M,   Bends  its  Spring  a^n,  and  having  done  fo> 
ftops  with  it;  whilft  the  Spring  C  making  an  end  of  Unbending  it  fclf,  de- 
livers them  by  a  Reciprocal  good  Office,  and  renders  to  the  S^ing  M,  the 
fame  Services  which  it  had  received  from  it,  with  an  Expedation  of  receiv- 
ing the  like  again. 

Which  being  well  confidered,  'tis  mam'feft.  That  the  fame  Alternate 
Mmions  wiU  continue  always :  That  the  Periods,  taken  from  the  very  Mo- 
ment that  one  Spriw  begins  to  Unbend,  until  the  Moment  it  once  Unbends 
it  felf  again,   wilT  always  be  of  Eftal  Dmmon,   though  the  two  fmall 
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S/rin^s  he  not  cquafly  ftrong  :  That  die  Ballance  of  fuch  a  PP^tch  will  be 
•ciouHe,  and  may  be  Chargedmore  or  leis,  and  receive Dday,  by  Advancing 
or  Recoiling  along  the  two  Arms  two  equal  Weights,  Counter-ballancing  one 
another,  that  fo  the  Change  of  the  Situation  may  not  at  all  prejudice  the 
Equality  of  the  Watch.  For  the  reft,  we  may  in  this  kind  of  Watches  fparc 
the  Fufety  and  confequently  the  String  or  Chain*  *Tis  alfo  eafie  to  judge, 
that  fuch  Watches  as  thefe  may  be  of  a  Size  fufficiently  finall  ;  that  they 
will  make  no  more  Noife  than  ordinary  Watches  i  that  they  will  be  as  exaa: 
^  PendMlttmsy  and  ceafe  not  to  go  whillt  they  are  Winding  up.  And  though 
the  Motion  of  the  Watch  Wheels  may  be  altered  by  many  Accidents,  yet 
the  Periods  of  the  finall  Springs  will  not  be  concerned  in  all  or  any  of  them, 
provided  the  Motion  of  the  Watch  Wheels  have  always  more  Strength  than 
It  needs  to  Bend  them  again ;  which  is  in  our  Power. 

The  Objedions  that  have  been  made  againft  this  Contrivance,  if  em- 
ployed for  Fiftditig  Lonfftudes^  are  thefe ;  that  Toffing  of  Ships  would  ihake 
the  Springs  as  weU  other  pieces ;  that  Ruft  would  fpoil  them,  fince  the  Sal- 
tifti  Humidity  of  the  Sea  in  remote  Voyages,  fpares  not  the  very  Needles  of 
Compaffes  though  indofed  in  Boxes  i  that  the  Changes  of  Seaions  and  Cli- 
mates will  fenfibly  alter  the  Springs^  especially  the  great  Heats  or  Rains  with- 
in the  Tropicks,  which  at  length  will  fomewhat  Untemper  the  Steel ;  as  is 
confirmed  by  the  Experiments  of  the  lUuflrio$$s  Academy  of  Florencey  Ihewing 
how  eafily  tnat  Heat  and  Cold  do  change  Slender  Springs :  Befides  that,  the 
Air  more  or  lefs^condenfed  will  alfo  more  or  lefs  refift  the  Motion  of  the  Btl- 
•latice.  To  which  may  be  added,  that  Springs  by  working  are  weakened ; 
And  Laftly,  That  there  will  be  always  fome  little  Friihony  that  will  make 
the  feveral  pieces  go  more  or  lels  eafily,  and  that  even  in  length  of  time  they 
will  wear  out* 

But  I  anfwer.  That  all  thefe  Deftds,  that  proceed  fi-om  the  Imperfedion 
*of  the  Matter,  may  be  fiirmounted  by  a  General  Remedy,  without  Examine 
ing  them  here  in  particular :  And  that  is.  That  for  executing  it  in  great, 
we  make  ufe  of  mafly  Springs>  as  are  thofe  of  Cro6-Bows,  we  being  Ma- 
ftcrsofthem,  not  wanting  Force  or  Place  in  a  Ship,  to  govern  a  great  Weight 
that  may  lerve  to  Bend  them  continually  again*  Now  thefe  Maffy  Springs 
may  be  fo  great,  and  their  Reftitution  fo  Jpeedy,  by  Augmenting  their  Num- 
ber, that  all  the  above-named  Defcds  will  have  no  coaucierable  Proportion  to 
this  Strength,  and  the  Aggregate  of  their  Repetitions  will  not  be  lenfible  tiB 
after  a  very  long  time*  And  'tis  eafie  to  Demanjfratey  That  by  Augmentiiljg 
the  Bignds  of  me  Engine,  and  the  Force  of  the  Mi/^  Springs^  we  may  make 
the  Error  as  finall  as  we  will,  provided  we  pals  not  the  Bounds  of  Convem- 
TOcy,  and  content  our  felves  with  Exaftneis  fujSicient  for  their  Chief  End, 
iviK^  For  finding  the  Longitndts^ 

VI.  The  Circle,  F  G  H,  being  placed  upon  a  Plain  Inclined  A  B,  is  di-  ^  ^^och  A£cc:i. 
vided  into  two  Unequal  Parts  by  the  Line  G  I.  To  i^flore  to  the  Lcfs  Sec-J^"^^^'^/;;; . 
ture  its  e/£quilibrinmy  there  is  faftened  to  the  Extremity  of  the  Radins  D  F,  a/,  M,dc  Gcrv- 
Weight  F,  which  bfufficiently  heavy  to  RficoYer>  wliat  the  IclTcr  Scclurencs. 
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n.i4o.^.  loo^Wes  by  its  Situation.  That  a  Wheel  or  Clock  may  thus  ftand  not  only  in 
Fig.  i6f.     t^^MilitriMmy  but  aWb  Afcend  upward,  there  is  placed  in  the  middle  or  the 

July  An.  1678  cioci^z  Drum^  which  enclofes  the  Sfrlngcfxht  Pend$il$mi  upon  which  Drttm 
is  faftncd  the  RmMhs  D  F.  For  thus  the  Spr'mg  being  Mounted,  enforces  the 
Drum  to  turn,  and  fo  to  Raife  the  Weight,  which  it  cannot  Raife  without 
its  becoming  more  Heavy,  in  regard  that  coming  to  the  Point  E,  it  is  firther 
from  the  Center,  than  when  it  was  in  F,  and  thus  all  the  Wheel  turns  on  that 
Side  as  the  Sprhfg  gives  way. 

A  CM*:  Dc-  VII.  Although  the  Marcpus  t^Worcifhr  is  (aid  to  have  contrived  a  Tf^atch 
fccadent  on  4  that  ftiould  Move  upon  a  Declmtj^  and  M.  de  Gcmtes  has  given  /bme  Ac- 
ii'Zr'^tlrt'  ^^^^  ^^  ^  ^^^  yycendent  m  4  PUdH  IncUmd;  yet  neither  of  them,  tvcx  any 
ncc  whcjllr'  ^^^  them,  was  ever  fccn  by  mc,  and  for  ought  I  could  ever  learn,  the  Reafin 
n.  lOr.  p.  6 17. of  their  Motions  remains  to  this  Hour  as  great  a  Secret,  as  if  they  had  never 
>:  .' An.  x^i>+I:>een.  I  ihall  therefore  give  an  Account  of  a  Movementy  which  I  have  de- 
fign'd  to  meafure  Time  after  a  peculiar  Manner. 
¥:\  i65.  ^*  ^  he  Exteriour  Strufture  of  it  is  a  Circular  Body  of  ji  Inches  Dia- 

meter, confining  of  two  Plates  meafured  by  the  lame  RadiWj  and  fixed  in  a 
Parallel  Pofition  to  each  other  by  the  Hoop  h,  the  Breadth  of  which  is  about 
an  Inch.  This  Hoop  and  the  two  Plates  Form  the  Cafe  of  the  Morveraem ; 
of  which,  that  whicn  appears  in  the  Front,  is  towards  the  Verge  thereof  In- 
fcribcd  with  a  Horary  Grcle,  the  Divifiwis  whereof  anfwer  the  Hours  of  a 
Natural  Day.  The  Deep  Shades  within  this  Circle  are  intended  to  reprrfenc 
a  Concave^  of  near  half  an  Inch  deep ;  and  the  Prominence^,  in  the  Kliddle 
of  this  Concave,  is  a  Hemilphere  of  Brafs  or  Silver,  riding  loofly  on  a  Pin, 
which  lies  hid,  and  is  the  ulxu  of  the  Movement.  The  Upper  half  of  this 
Hemifphere  is  hollow,  but  the  Nedicr  filled  with  Lead  5  and  the  finall  Gen- 
tleman that  fits  thereon,  does  with  an  Ereded  Finger  perform  the  OflSce  of 
an  Iixlex.  But  this  being  only  for  Ornament,  you  may  Subftitute  in  the 
Tt,  169.  room  thereof  any  other  Index,  provided  the  ^ts,  whereon  it  is  fupported, 
move  fi-ecly  in  the  Hole  H,  and  the  lower  part  thereof  H  L,  fo  fir  prepon* 
derate  to  HP,  as  always  to  keep  it  Pendulous,  with  its  Point  to  the  Vertical 
Hour. 
5/  r  166.  *•  ^^  ^^^  manner  of  its  Morion,  as  far  forth  as  it  appears  outwardly ;  it  is 
thus :  S  E  reprefents  a  Board  or  Shelf,  of  a  Straight  ana  Even  Surface,  about 
6  Foot  long,  and  fo  Thick  as  not  to  be  apt  to  Caft  with  change  of  Weather ; 
nor  to  grow  Camber  under  a  fmall  Weignt ;  on  this  is  the  Movement  placed, 
aiKl  here  to  perform  its  Courfe ;  and  therefore  I  call  it  the  Stage  of  the  Mn^^ 
went.  This  Stage  is  Rai/ed  at  the  end  S,  about  10  Deg.  above  the  Horizon 
or  Line  of  Level  H  E ;  but  this  Angle  of  its  Declivity  D  E  H,  is  VaiiaMe. 
The  two  Plates  which  Form  the  Gj/?  of  the  Movementy  are  to  be  extant  all 
round  without  the  Hoop  A,  ^  of  an  Inch,  and  the  Edges  of  'em  lighdy 
Indented  }  that  while  the  Movement  defcends  upon  the  Stage^  it  may  Turn 
©nly,  and  not  Slide.  Tlie  Movement  being  placed  as  high  as  it  may,  near 
the  point  S,  ihall  Move  downward  towards  E,  with  that  flownefi,  as  to  Finifli 
one  entire]  Reyoluti(»i  in  24  hoars  y  and  while  it  does  ioy  the  Divifions  oa 
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the  Horary  Circk  (or  Dial-Platc)  liicccflivdy  Culminating  over  the  Point  oif* 
the  Index  (which  is  always  to  keep  the  fame  Pofition)  will  ihew  the  Hours 
of  the  Day  and  Night.  And  when  by  feveral  repeated  Revolutions,  it  has 
meafured  the  length  of  its  Stage^  it  is  to  be  replaced  at  S,  as  before,  which 
may  be  done  in  left  than  halt  the  time  you  are  Winding  up  a  Watch ;  and 
if  the  Sti^e  be  6  Foot  long,  no  oftner  than  once  in  a  whole  Week. 

z.  The  way  of  Adjufting  the  Motion  to  the  cxaft  Meafure  of  an  Hour, 
and  Rcdifying  its  Errours,  is  thus :  viz».  By  the  turning  a  Skrew  inferted 
at  S,  the  Stage  may  be  Elevated  or  Deprefs*d,  and  accordingly  the  Movement 
will  go  Fafter  or  Slower  :  Fafter,  if  Raifed  up,  and  Slower,  if  let  Down  ; 
and  by  naaking  the  Horan  Grck  Moveable,  and  Inferting  feveral  fmall  Boflcs 
or  Buttons,  here  and  tnere  upon  the  Verge  thereof,  it  may  with  an  eafy 
touch  of  the  Finger  be  moved  to  the  right  and  left,  as  there  (hall  be  Occa- 
fion,  till  the  juft  Time  be  brought  to  the  Point  of  the  Stifpended  Index. 

The  Reafon  of  this  Mttvement  may  be  thus  Explained :  i.  Let  the  Circle  Tg.  i6j^ 
L  O  D  N,  reprefent  any  Circular  Body,  whofe  Centers  both  of  Gravity  and 
Magnitude  are  Coincident  at  M.  Let  this  Circular  Body  be  placed  upon 
fome  Level  Plain  G  G,  and  then  'tis  Evident  that  the  Angle  of  its  Contadt 
with  that  Plain  at  a,  will  alfo  be  the  Point  of  its  Libration,  and  confe- 
quently  it  muft  Reft  there :  Quia  Momemsim  &  Ifnfedmcntwn  fmt  a^juatia. 

2.  Let  DE,  reprefent  a  Defcending  Plain,  making  an  Angle  of  Contad 
with  this  Circular  Body  at  ^ ;  and  here  'tis  manifeft  it  cannot  Reft ;  becaufe 
the  Line  of  Direftion  r  4,  which  (while  it  Infifted  upon  a  Leve>)r  divided 
the  Circular  Body  by  the  Centers  of  Magnitude  and  Gravity  into  Parts 
iEquiponderate,  is  now  removed  to  L  D ;  which  Line  L  D,  tatting  with- 
out, or  befide,  the  Center  M,  evidently  deftroys  the  iEquipoife  of  its  Parts, 
and  therefore  muft  leave  it  to  tumble  aown  towards  E.  For  here  Moment 
tfim  Imfedmento  majm.  The  Reaibn  therefore  of  its  Defcent  now,  being 
the  Over-ballance  of  the  Parts  L  N  D,  to  the  remaining  Seftion  L  D  0> 
it  muft  neceflarily  follow. 

3.  That  if  fome  Weight  equal  to  the  Excels  of  LND,  above  L  O  D> 
were  affix'd  to  the  Limb  of  the  Quadrant  O  4,  as  at  P;  then  the  Circular 
Body  would  Reft  as  Qiiietly  at  by  as  it  did  before  at  a.  The  Suppofition 
cannot  be  denied,  and  the  Confequence  is  unavoidable*  becaufe  L  D  O  f  P 
z=  L  N  D,  /.  f .  Impedhnentum  aqnaiur  Momcnto. 

Let  then  the  Numbers,  i,  2,  3,  4,  reprefent  a  Train  of  Wheel-work,  ^i^  i<^fc 
wherein  there  is  ik)  material  difference  frcm  what  is  found  in  a  ccmmoa 
Watch  ;  only  th^  numbers  of  the  Teeth  on  the  Wheels  end  Pinions  are  to 
be  fo  Calculated,  that  the  Motion  of  the  whole  Train  may  correfpcnd  to  the 
affipned  Revolution  of  the  Body  of  the  I^^wement^  which  is  to  be  once  ia 
24  Hours :  It  would  be  Expedient  alfo.  That  a  ^prrd  Spring  were  applied  to 
its  Ballancey  as  in  later  I^ovements,  is  ufual ;  but  of  a  Fu^e  here^s  no  need,. 
for  the  Turns  of  the  Body  of  the  Movements  as  it  defcends  upon  the  StagOj 
anfwer  all  the  Intenticns  of  a  String  or  Chain  ;  and  the  Contramtence  of  the 
Weight  P,  to  the  excefs  of  LED,  above  L  QD,  ferves  inftead  of  a  Perpetual  - 
Spring  I  and  the  A^ovemem  wants  only  a  Perpetml  De^^eef^  to  make  its  Mo>^ 
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fm'Co*    And  whcreatt  Ac  great  Wheel  in  ordinary  Mrvementh  is  placed  as 
near  the  edge  of  the  Fraroiixg  Plate/  r,   as  it  may  bz ;   here  it  muft  (with 
its  -/iw  or  Arbor  M)   po{kfs  the  Center  of  the-  A-^ovcme^  :   Btcaufe  this 
Wheel  is  to<arry  the  Weight  of  P(nv€r  P,  by  the  TcSHs  M  P,  and  that 
Weight.  P,  inuft  al\vay$^^%cep  an  Equidiftance  horn  the  Center  of  i\»  Move^ 
tmnt ;  that  while  the  Body  tnercof  (^  <.  of  the  Mcvemem)  perfeirms  its  Re- 
volutions ;  the  faid  Weight  P,  and  the  great  Wheel  (to  which  it  is  affixed) 
may>  without  any  confiderable  Variation,  continue  in,  or  near  the  fame  Pofi- 
tion,  wherein  they  now  are.    Now  fu{^)ofe  this  Weight  ^,  with  its  Fcilis  M 
P,  to  be  taken  quite  out  of  the  M&vcment^  and  the  Body  of  the  J  -;.iy.T^ 
to  be  placed  on  a  Horizontal  Plain  H  H,  its  Point  of  Coniaft  in  that  Plain  is 
T ;  where  itihould,  but  cannot,  Reft;  becaufc  rlie  Weiqht  of  that  part  of 
the  Train,  marked  with  the  Numbers,  z,  5,4,  Ranoves  tlie  Center  of  Cra* 
vity  from  M,  and  therefore  on  the  pppofite  part  of  the  Afavanem  as  abou^C 
Q.*  the  Infideof  the  Hoop,  which  forms  the  Cafe,  h  to  be  loaded  with  a 
.thin  Lining  of  Lead,  which  may  be  a  Counterpoiie  to  tliat  part  of  the  Train; 
that  ib,  the  whole  Body  of  the  M&vefftcMtj  together  with  aU  its  Furniture^ 
within  and  without  (excepting  only  P,  with  its  /T&O  may  on  diat  Ho-' 
rizontal  Pkin,  or  while  it  Ride$  uppi  its  ownl  -dtt^.   Reft  iodlfFcrcntiy  ia ^ 
^ny  Point,     Thi    reducing  of  thcMo^tnf^f^  to  an  Equilibration  of  all  its 
Parts  in  the  Cent  r  M,  imift  be  pcjfonped  Tcnti^ulo,  u  c,  by  Ralping  the 
Leii  at  CQj  15  much  afid  in  fuch  .Places  as  is  needful;  which,  toanArti» 
ficcr  of  Ordinal  y  Sagacit).  will  not'b^  at  all  difficult. 

The  Center  of  Gravity  bang  thus  reduced  to  M*  rcphce  the  Weight  R 

fix.  170.     b)  the  Hole  H,  on  the  Arbor  of  the  Central-Wheel  M.    Then  let  the  Body 

of  the  Afavcmcm  bp.  place^i  oiii  tlie  Declivity  D  E,  and  fuppofing  P  + 

.  r.  QD  =  L  D  Ii,'  then  the  Body  muft  needs  Reft  there  :    But  beaufc 

ti£.  168;     the  Weight  P,  is  not  now 'fix'ditci  ^ny  part  of  the  Qyadmnt  Q^D,  but  hangs 

upon  the  Train  uf  Wheel-work  1,.  i^-jij  4>  it  evidently  followsj   That  if 

the  Power  thereof  be  Superiour  to  the  Refiftance  of  the  Tmin^  then  the . 

^vhok  Body  of  tlie  Mtvm^nt  muft  needs  Defcend,  tov^  ards  E*     By  thisyoti 

•  let  there  are  two  Offices  afligned  to  the  Weight  or  V^owxr  P.    The  Ptrfl  \% 

to  be  a  Cotintcrpcjife  to  the  excefs  of  the  Weight  of  1 E  D^  alxiv  e  LQD. 

The  S:cand  15,  that  it  be  of  Force  iiifficientio  put  the  Tram  into  a  Motion  . 

•fo  Adjiiftcd)  a5  jTiAy  exaSIy  comport  with  the  Time  ailrmied  for  the  Re\*olL»- 

lion  of  ihc  whole  Body.     So  thi^t  if  there  be  any  Difficulty  rcmainingi  it 

cohfifts  in  fuch  an  exad  Stating  of  the  Weight  and  Pom  er  of  P,  that  it  ms!f 

Adequately  fervc  lx)th  theft  Intentions.    Now  how  cafie  tlii$  is,  will  be  im* 

iifeft  from  thefe  Propofitions  followW. 

I.  Tjiat  whatever  the  Intrinfick  Weight  of  P  AkOI  be  (as  fuppofe  n  4 
Ounces  Troj ;)  yet  the  Power  of  that  Weightj  w  ill  [>r  Auemenred  or  ptm;. 
-niCied  according  to  the  different  Degrees  of  its  ElevAtion  m  the  Qtiadntnt 
TQ.  Thus  confidering  PM,  as  a  ^ffix,  its  HypomochUMm  is  M,  the  Point 
where  it  exerts  its  Poww  on  the  Train,  is  at  V  j  I  fay  then,  what^er  Power 
it  has  upon  tlie  Point  V,  in  its  prcfent  Elevation  of  45  D^g.  it  will  acquire 
a  greater  by  being  raifcd  to  50,  55,  c'^r.  and  the  grcateft  of  all  in  90  D^ 
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at  Q^:  And  on  the  contrary,  let  it  Sink  to  40?.  5  5^.  ^r.  its  Power  upon 
the  Point  V,  will  ftill  be  Diminiftied,  infomuch  tHat  in  T,  it  will  be  Utterly 
extiftguiih'd.  And  therefore  if  P  be  of  a  competent  Weight  (#.  t*  not  utter- 
ly too  light)  to  MtnK  the  Train  at  all  it  will  certainly  Move  it  in  forae  De-* 
gree  of  Elevation  or  other  in  the  Qiiadrant  Q^T. 

2.  If  the  Weight  P,  be  confidercd  as  to  its  OflSce  of  being  a  Counter- 
poife  to  the  Body  of  the  Movement  \  as  Ineed  not  to  prove,  that  it  will  per- 
form this  no  lefs,  while  it  hangs  by  upon  the  Vc^is  M  P,  than  if  it  were  faft 
Rivetted  in  the  fame  place  to  the  Cate  of  the  Mtfvement :  fo,  in  what  Point 
of  the  Qyadrant  foever  it  will  move  the  Train,  it  may  be  alfo  a  Counterpoife 
to  the  Body  of  the  Movement.    For, 

u  At  what  Point  foever  of  the  Circle  LETQ^  the  Line  of  Declivity 
D  E,  makes  an  Angle  of  Contad ;  on  the  fime  Point  will  the  Diameter  S IV 
fall  at  Right  Angles  with  D  E. 

2.  The  Line  of  Diredion  LD,  will  ever  M  upon  the  Point  of  Contad 
D,  making  an  Angle  with  die  Diameter,  as  S  D  L. 

3.  The  Angle  SDL,  will  be  always  equal  toDEH,  i.  e.  As  great  as  is     f/]^.  166. 
the  Elevation  of  the  Line  of  Declivity  DE,  above  the  Horizontal  E  H,  fo 

great  will  the  Angle  of  Diftance  be  between  the  Diameter  S  D,  and  the  Line 
of  Diredion  L  D. 

4.  The  Greater  the  Angle  of  Declivity  is,  the  Lefi  will  be  the  Sedioa 
LQ^D;  and  fo  on  the  contrary,  the  Left  that  Angle  is,  the  Greater  the  Ser 
dion.     And  therefore, 

5.  The  Excefsofthe  Weight  of  LED,  above  LQD,  muft  be  dfo  Grea- 
ter by  Raifing  up  the  Stage  with  the  Skrew  at  S :  and  that  Excefi  Lefi  by 
Skrewing  it  down. 

(^.\The  Lighter  that  part  of  the  Body  is,  which  is  reprefented  by  the  Se- 
dion  L  Q^D,  the  more  Heavy  ought  the  Counterpoife  P,  to  be ;  and  that 
either  in  its  own  Intrinfick  Weight,  (in  Ounces  and  Parts  of  Ounces)  or  elfe 
in  its  Potential  Weight,  by  being  raifed  higher  in  the  Quadrant  Q^T. 

7.  The  Skrewinc  up  the  St^e  of  the  Movement  at  S,  will  raife  the  Coun- 
terpoife Higher  in  the  Quadrant  Q^T,  by  Prof.  5.  and  therefore  Potentially 
Heavier.  And  from  hence  appears  (I  take  it  moft  clearly)  both  the  Reafon 
of  the  due  Adjuftment  of  the  Motion  of  the  Train  to  the  exad  Meafure  of 
an  Hour,  and  what  Weight  is  to  be  affign^d  to  P,  that  Moves  it ;  and  that 
we  are  not  confined  to  Scruples  and  Grains,  but  are  allowed  fuch  a  confiderable 
Latitude,  as  it  is  not  eafie  to  err  therein. 

Having  therefore  (et  the  Stage  (by  the  help  of  the  Arched  Skrew)  at  the 
Ele\  arion  of  about  10  Deg.  place  the  Movement  thereon,  aiKl  try  what  Weight, 
hanging  at  the  end  of  the  f^tSis  M  P,  will  ftir  the  Train,  mean  while  hold- 
ing the  Movement  with  the  Hand  in  fuch  a  Pofiticn,  as  the  VeBis  may  make 
an  Angle  of  about  50  Deg.  with  the  Peipcndicular  M  T  :  'then  let  the  A^ove^ 
ment  loofe,  to  Undulate  upon  the  Stage ;  and  when  the  Vibration  ceafes, 
obfer\'e  to  what  Degree  of  the  Quadrant  the  P7£lis  Points,  and  at  the  fame 
time  mind  the  Pulfes  of  the  Ballance.  If, at  this  Obfervation,  the  Weight 
lies  low,  (a^  for  inftaoce,  between  25  and  55  Deg.  cf  the  Quadrant)  and       GoOqIc 
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dtt  Beats  oT  the  Baflanceareguef&d  robe  not  much  different  from  their  due 
time,  the  Weight  P,  is  weD  enough  proportioned.  But  if  it  chance  to  be 
much  Heavier  than  is  abfolutely  needful,  that  Exceft  will  be  moderated  by 
Skfcwing  down  the  St^ ;  and  if  it  be  not  abfolv  :ely  too  Light,  its  Defed 
•iRrill  be  compenfated,  by  Skrewing  the  S:agc  Hi,.;!i  :r.  Therefore  of  rhefe  two 
Extreams,  choofe  the  former ;  for  the  fewc*^  D  ];;rees  that  P  ali  ifcs  in  the  Qua- 
drant, bey  (Mid  what  is  abfolutely  ncccffary,  it  will  (for  Reafon  very  obvious) 
"be  fo  much  the  better. 

VIII.  Des  Oortes  his  Notion,  I  muft  needs  confefs  to  be  to  me  Incompre^ 
rhiBffeas$f  hcnfible,  while  he  willhave  the  Particles  of  his  C(r/f/?;Wyl4'4tf«',  bybeingrcflc- 
CrMvuyinthe  ded  on  the  Surface  of  the  Earth,  and  fo  afcending  therefrom,  to  drive  Down 
^fi^  •/  into  their  Places  thofe  Terreftrial  Bodies  they  find  above  them  :  This  is  as 
MTthfkitaiU'^^^  as  lean  gather,  the  Scope  of  the  20,  zi,  zi,  andij  *SW?iww  of  die 
^frnjiBs  \  by  laft  Book  of  his  Pr'mcMa  PhilofophU  ;  yet  neither  he  nor  anv  of  his  Followers 
Mr.  Hallcy.  <an  (hew,  how  a  Body  fufpended  in  Uhero  t/£thcrej  fhall  be  carried  down- 
TaiL  Ail'  ^86  '^"^*'^  ^X  ^  ccMitinual  Imimlfe  tending  upwards,  and  ading  upon  aU  its  Parts 
^  *       equally:  Andbcfides,  the  Obfcmity  wherewith  he  exprefles  himfelf,  particu- 

larly, ScS.  23.  does  fuf&ciendy  ai^e^  according  to  ms  own  Rules*  theGiip- 
jnjtdldea  he  had  of  the  thing  he  wrote. 

Others,  and  among  them.  Dr.  Fhfjm^  afferts  the  Caufe  of  the  Defcent  of 
Heavy  Bodies,  to  be  the  Dmmd  Rotation  of  the  Earth  upon  its  -^iw,  without 
coDfiderin^,  that  according  to  the  Dodrine  of  Motion  fortified  with  Demon- 
{faation,  aS  Bodies  moved  in  drcuhy  would  recede  fit>m  the  Center  of  their 
Motion;  whereby  the  contrary  to  Gravkj  would  follow,  and  aU  loofe  Bodies 
would  be  caft  into  the  Air  in  a  Tangent  to  the  Parallel  of  Latitude,  without 
the  Intervention  of  fome  other  Principle  to  keep  them  fift,  fuch  as  is  that  of 
Cravity.  Befides  the  Eflfcd  of  this^  Principle  is  throughout  the  whole  Surfiice 
of  the  Globe  found  nearly  equal,  and  certain  Experiment  ftems  to  argue  it 
rather  kfi  near  the  Equinoftial,  than  towards  the  Poles,  which  co\ikl  not  be 
by  any  means,  if  the  Dinmal  Rotation  of  the  Earth  upon  its  Axis  were  the 
Caufe  of  Gravity ;  for  where  the  Morion  was  fwifteft,  the  EiFcft  would  be 
moft  confideraUe. 

Others  aflign  the  Preffitre  of  the  Atmo/pherc  to  be  the  Caufe  of  this 
Tendency  towards  the  Center  of  the  Earth ;  but  unhappily  they  have  miflaken 
the  Caufe  for  the  EfRd,  it  being  from  undoubted  Principles  phin,  that  the 
Atmofphcre  has  no  other  Prefliire,  but  v/hat  it  derives  from  it  Gravhj ;  and 
that  the  Weight  of  the  upper  parts  of  the  Air,  prefling  on  the  lower  parts 
thereof,  do  fo  far  bend  the  Sprmgs  of  that  Elaftick  Body,  as  to  give  it  a 
Force  equal  to  the  Weight  that  compreffed  it,  having  of  it  felf  no  Force  at 
all :  And  fuppofing  it  had,  it  will  be  very  hard  to  Explain  the  ModnSy  how 
that  Preflure  fhould  occafioh  the  Defcent  of  a  Body  circumfcribed  by  it,  and 
prcffed  equally  above  and  befow,  without  fome  other  Force  to  Draw  or  Thrt^ 
K  Downwards.  But  to  Demonftrate  the  connary  of  this  Opinion,  an  Ex- 
periment was  long  fince  (hewn  before  the  Roj.^  Society ;  whereby  it  appeared, 
rhat  the  Atmofphere  was  fo  fir  from  being  the  Caufe  of  Gravity^  that  the 
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-Etfefts  thereof  were  mttch  more  vigorous  where  the  i^relTure  6(  the  Atttntf* 
Sphere  was  taken  offj  for  a  long  Ghls-Receiver  having  a  light  Down-Feather    ^ 
■  included,  being  Evacnmtd  of  Air,  the  Feadier  which  in  the  Air  would  hard- 
ly fink,  did  in  Vacuo  defcend  with  nearly  the  fame  Vdocity  ^s  if  it  had  beeri 
a  Stone. 

Some  think  to  Illuftrate  this  Defcent  o(  Heavj  Bodies,  by  comparing  it 
with  the  Virtue  of  the  Loadflime  \  but  fetting  afide  the  Difference  there  is  in 
the  manner  of  their  Attraftions,  the  Loadftene  drawing  only  in  and  about  its 
Poles,  and  the  Earth  near  equally  in  all  Parts  of  its  Siirface,  this  Comparifon 
avails  no  more  than  to  explain  Igmtnm  per  aqns  Ignctum. 

Others  affign  a  certain  Sjmpathetical  yinralHon  between  the  Earth  and  its 
Parts,  whereby  they  have,  as  it  were,  aDefire  to  be  united,  to  be  the  Caufe  we 
enquire  after:  But  this  is  fo  fir ftom  explaining  the  Modusy  that  it  is  little 
more,  than  to  teD  us  in  other  terms,  that  Heaoj  Bodies  Defcend,  becaufe  they 
Defcend. 

But  though  the  EfficiatiOmfe  of  Grauitj  be  {o  obfcure,  yet  the  Plnd  Caufe 
thereof  is  clear  enough ;  for  it  is  by  this  Single  Principle  that  the  Earth 
and  all  theCeleftial  Bodies  are  kept  fipm  Diflblution  2  the  leaft  of  their  Particles 
not  being  fufifered  to  recede  fir  from  their  Surfices,  without  being  immediately 
brought  down  again  by  Virtue  of  this  NMuratTeudencj^  wliich,  for  their  Pre* 
fervation,  the  Infinite  WilHcMn  of  their  Creator  has  ordained  to  be  towards  each 
of  their  Centers ;  nor  can  the  Globes  of  the  Sun  and  Planets  othcrwife  be  dc- 
ftroyed,  but  by  taking  fix)m  them  this  Power  of  keeping  their  Parts  united. 

The  Affeftions  or  Properties  of  Granrity^  and  its  manner  of  Afting  upon  7;^^  Tntertit^ 
Bodies  FalKng>  have  been  in  a  great  meafiire  difcovered,  and  moft  otthsmofGraut/. 
made  out  by  Mathematical  Demonftration  in  this  our  Century,  by  the  accu-  ^^'''-  h  ^• 
rate  Diligence  of  C74i^i4eM^,  TorrscelUus^  Hugeniusy  and  others;  and  now  lately, 
by  our  worthy  Countryman  Mr.  Jf.  Newton.    Which  Properties  I  fhall  here 
enumerate. 

I..  The  Firft  Property  is.  That  by  this  Principk  of  Gravitatieny  all  Bodies 
do  Dejcend  towards  a  Point,  which  either  i^  or  eHe  is  very  near  to,  the  Center 
of  Magnitude  of  the  Earth  and  Sea,  about  which  the  Sea  forms  it  fclf  exactly 
into  a  Spherical  Surface,  and  the  Prominences  q£  the  Land,  conlidering  the 
Bulk  ot  the  whole,  differ  but  infenfibly  therefi"om. 

2.  That  this  Pointy  or  Center  of  Gravitatiouy  is  Fix*d  within  the  Earth,  or 
at  leaft  has  been  fo,  ever  fince  we  have  any  Audientick  Hiftory  :  For  a  Con* 
fequence  of  its  Change,  tho'  never  fo  litde,  would  be  the  over-flowing  of 
the  Low-lands  on  that  fide  of  the-Globe  towards  which  it  approached,  and 
the  leaving  new  Iflands  bare  on  the  oppofite  fide,  fi-om  which  it  receded} 
'  but  for  this  Two  Thoufind  vears  it  appears,  that  the  Low  Iflands  of  the  Me^ 
diterranean  Sea  (near  to  which  the  Ancienteft  Writers  lived)  have  continued 
much  at  the  fame  Height  above  the  Water,  as  they  now  are  found  ;  and  no 
Inundations  or  Rccefles  of  the  Sea  arguing  any  fuch  Change,  arc  Recorded 
in  Hiftory,  excepting  the  Vnivnfal  Delugey  which  can  no  better  way  be  ac- 
counted for,  than  b}'  fuppofing  this  Ccmcr  of  Gravitaticn  Removed  for  a  time, 
towards  the  Middle  of  the  then  Inliabited  Parts  of  the  World;  arid  a  Change 
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of  its  placC)  but  the  two  thouTandth  Part  of  the  Bj^hus  o£  diis  Globes  woe 
fufficient  to  bury  the  Tops  of  the  Higheft  Hilk  uxkler  Water. 

5.  That  in  all  Parts  of  the  Surface  of  the  Earth,  or  rather  in  all  Points 
cquidiOant  from  its  Center^  the  Force  of  Gravity  is  nearly  E^ual ;  fo  that  the 
Icn-i^ch  of  the  Pendulum  Vibrating  Seconds  of  Time,  is  found  in  all  Parts  of 
the  World  to  be  very  near  the  fame.  'Tis  true,  at  St.  Hcfcfta,  in  the  Lati- 
tade  ofi6Dc^^.  South,  I  found  that  the  Pendulum  of  my  Clock,  which  Vi- 
brated  Seconoi,  needed  to  be  made  fhorter  than  it  had  bsen  in  EngLnd^  by  3 
very  Senfible  Space  (but  which  at  that  time  I  negleded  to  obferve  accurate!)') 
before  it  would  keep  Time  ;  and  fince  the  like  Obfervations  have  been  niadr 
by  the  Frsnch  Obfcrv:rs  near  the  Equmodial :  Yet  I  dare  not  affirm,  that 
i:)  mine  it  proceeded  from  any  other  Caule,  than  the  great  Height  of  ray 
Place  of  Obfervation  above  the  Surface  of  the  Sea,  Nvhei^by  the  Gravity  be- 
ing diminlihed,  the  Length  of  the  Pendulum,  Vibrating  Seconds,  is  propor- 
tionobly  fhonncd. 

4.  That  Gravity  docs  E^nally  jlffeU  all  Bo£eSj  without  regard  either  to 
their  Matta,  BuIk,  or  Figure  ;  fo  that  the  Impediment  of  iht  Medium  be- 
ing removed,  the  mofl  Compaft  and  mofl  Loofe,  the  Greateft  and  SmaDcft 
Bodies  would  Defcend  the  fame  Spaces  in  Equal  Times;  tlie  truth  whereof 
will  appear  from  the  Experiment  I  before  cited.  In  thefe  two  lafl  Particu- 
lars, is  fheun,  the  great  Difference  b:tween  Gravity  and  M^^nctifity  the  one 
affeding  only  Iron,  and  that  towards  its  Poles,  the  other  all  Bodies  alike  in 
every  p<ut.  A^  a  Corollary^  from  hence  it  will  fblfow.  That  there  is  no  fuch 
thing  as  Pojhive  Levity^  tnofc  things  that  appeal'  Ughty  being  only  compara- 
tively fo ;  and  whereas  feveral  things  Rife  and  Swim  in  Fluids,  tis  becauie 
Bulk  for  Bulk,  they  are  not  fo  Heavy  as  tliofe  Fluids ;  nor  is  there  any  Reafbo, 
why  Cork^  for  inftance,  fhould  be  faid  to  be  Light  becaufe  it  Swims  on  Wit- 
tery  any  more  than  Iro?h  becaufe  it  Swims  on  Mwury. 

5.  That  this  Pcovcr  Increafis  as  you  Dcfccnd  to,  and  Decreafes  as  you  j^atd 
from  the  Center y  and  that  in  the  Proportion  of  the  Sqtutres  of  the  DiftamM 
therefrom  Rcctfrocallyy  fb  as  it  a  double  Diflance  to  have  but  a  cuarter  of  the 
Force :  This  Property  is  the  Principle  on  which  Mr.  Newton  has  made  out 
all  the  Phenomena  of  the  Cclcflial  Motioa^i,  fb  eafily  and  naturallyr  that  its 
Tiuth  is  pafl  difpute.  Befides  that,  it  is  highly  rational,  that  the  ^trdliife 
or  Gravitating  Power  fhould  exert  it  felf  more  vigoroufly  in  a  Small  Sphere, 
and  weaker  m  a  Greater,  in  proportion  as  it  is  Contrafted  or  Expanded ; 
and  if  fo,  feeing  that  the  Surfaces  of  Spheres  are  as  the  Sauares  of  their  RadHy 
this  Power  at  feveral  Difbnces  will  be  as  the  Squares  of  tnofe  Diftances  Rm^ 
frocaliyy  and  then  its  whole  Aftion  upon  each  Spherical  Surface,  be  it  greac 
or  fmall,  wiD  be  always  Equal.  Ana  this  is  evidendy  the  Rule  of  Gravka^ 
tion  towards  the  Centers  of  the  Snny  Jupiter ,  Saturn',  and  the  Earthy  and 
thence  rcafbnably  inferred,  to  be  the  General  Principle  obferved  by  Nature 
in  all  the  refl  ot  the  OUfiialBocUes. 

Thefe  are  the  Principal  Affedions  of  Gravity,  from  which  the  Rules  of  the 
Fall  of  Bodiesj  and  the  Motion  of  ProieElsy  are  M?thematically  dcducibfc 
.Mr.  Jf.  Newton  hath  fhewed  how^  to  define  the  §paces  of  the  Deiccnt  erf"  a 

Body, 
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Body>  let  faD  from  tny  given  Height,  down  to  the  Center,  ruppofing  the 
Oifovkatim  to  Increafe,  as  in  the  Fifth  Property  ;  but  confiderine  the  unall- 
nels  of  Height  to  which  any  Projeil  can  be  made  Afcend  and  over  how 
little  an  Arch  of  the  Gtobe  it  can  be  Caft  by  any  of  our  Engi?ie$,  we  may 
well  enough  fuppofe  the  Gravity  Equd  tliroughout,  and  the  Defcents  of  Pro- 
jeSls  in  ParaUel  Linesj  which,  in  Truth,  are  towards  the  Cerftrr,  the  Differ 
rence  being  fo  finall  as  by  no  means  to  be  difcovered  in  Pradice. 

Pnop.  I.]  The  Velocities  of  FdUng  Bodies^  are  Proportionate  to  the  Times  from  Trctof'thnscon- 
the  BeQttmii^  of  their  Falls.  cerun^theDtf- 

This  follows,  for  that  the  Aftion  of  Gravity  being  continual,  in  every  fixjce  ^'^j/-^^^'?-^/ 
of  Time,  the  Falling  Body  leceives  a  new  Impulfe,  Equal  to  what  it  had  be-  Motion  oHrJ-^ 
fore  in  the  fame  Space  ot  Time,  received  from  the  fame  Pouter :   For  in-jeSis. 
fhnce>  in  the  Firft  Second  of  Time,  the  Falling  Body  has  acquired  a  Felo-^^'^^-  P-  9- 
citjy  which  in  that  Time  would  carry  it  to  a  certain  Diftance,  fuppofe  3^ 
Foot,  and  were  there  no  new  Force,  would  Defcend  at  that  Rate  with  an 
Equable  Motion ;  but  in  the  next  Second  of  Time,  the  fame  Pcover  of  Grn- 
ttity  continually  Adling  thereon,  fuperadds  a  New  Velocity  equal  to  the  former; 
ft)  thstt  at  the  end  of  two  Seconds,  the  Velocity  is  double  to  what  it  was  at  the 
end  of  the  Firft ;  and  after  the  lame  manner  may  it  be  proved  to  be  Triple, ' 
at  the  end  df  the  Third  Second,  and  io  on.    W  herefore  the  Velocities  of  fall" 
ittgSodiesy  are.froportUmatefo  the  Times  of  their  Falk.  Q-  E.  D,     * 

Prop.  II.]  The  Spaces  dcfcribed  by  the  Fall  of  a  Body,  are  as  the  Squares  of 
the  Tones  from  the  Begiming  of  the  Fall. 

Demmftration.']  Let  A  B  reprefent  the  Time  of  the  Fall  of  a  Body,  B  C,  ^i;-  '71- 
perpendicular  to  A  B,  the  Velocity  acquired  at  the  End  of  the  Fall,  and 
draw  the  Line  A  C ;  then  Divide  the  Line  A  B,  reprefenting  the  Time,  into 
as  many  equal  Parts  as  you  pleafe,  as  h,  by  by  by  c^c.  and  through  thele  Poinrs 
draw  the  Lines,  bcy  he,  fcy  bcy  err.  parallel  to  BC;  *tis  manifeftthat  the 
feveral  Lines,  bcy  reprefent  the  feveral  Velocities  of  the  Falling  Body,  in  fuch 
parts  of  the  Time,  as  A  by  is  of  A  B,  by  the  Former  Propojition.'  It  is  evident 
likewife,  that  the  Area,  ABC,  is  the  Sum  of  all  the  Lines  he,  being  taken 
according  to  the  Method  of  Indivi/Ales  infinitely  many ;  fo  that  the  Area 
ABC,  reprefents  the  Sum  of  all  the  Velocities  between  none  and  B  C,  fuppofed 
infinitely  many ;  which  Sum  is  the  Space  Defcended  in  the  Time  repre{ented 
by  A  B.  And  by  the  (ame  Reafon,  tne  Area's  Khcy  will  reprefent  tne  Spaces 
Defcended  in  the  Times  Kb;  fo  then  the  Spaces  Defcended  in  the  Times 
AB,  A^,  are  as  the  Area's  of  the  Triangle,  ABC,  Kbcy  which  by  the 
lOth  of  the  i6th  of  Euclid ^re  as  the  Sqtfores  of  their  Homoloirpus  Sides  A  B, 
A  by  that  is  to  (ay,  of  the  Times :  Whej*efore  the  Defcents  of  Fallitig  Bodies, 
are  as  t\it>Squares  of  the  Times  of  their  FaU.     Q.  E.  D. 

Prop.  III.3  The  Velocity  nhkh  a  FalRng  Body  acquires  in  any  Space  of  Timfy 
is  double  to  that,  whercTvith  it  would  have  move J^  the  Space  Drfiended  by  an  Eqiia- 
ble  Mct'tth  in  the  fatne  Time.  #  ^  j 
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DefMH/h-Mim.^  Draw  the  Line  £  C  Pandlel  to  A  B»  aod  A  C  P^tJkk 
to  B  C,  and  compkat  the  ParaUdogram  A  B  C  E^  k  is  evident  that  the  And 
thereof  may  reprcfent  the  Space,  a  Body  Moved  E^uihiji  with  the  VeUotj 
BC,  would  Defcribe  in  the  Time  A B ;  and  the  Trimgk  ABC,  irpreftms 
the  Space  Defcribed  by  th^  FjaU  of  a  Body,  in  tlie  fame  Time  A  B,  by  die 
Second  Propojitm.  Now  the  TriangU  ABC,  is  Half  of  tbe  Pardlelogram 
ABCE,  and  confequently  the  Space  defcribed  by  the  Fdlj  is  Half  what 
w  ould  have  been  defcribed  by  an  EefuabU  Motion  with  the  Fhlocity  B  C,  in 
the  fame  Time ;  wherefore  tne  relocaj  B  C,  at  the  End  of  the  Fal],  is  De»- 
h!c  to  that  Fclockj^  which  in  the  Time  A  B,  would  have  defaibed  tbe 
Space  Fallen,  represented  by  the  Triangle  ABC,  with  an  E(fu^k  M9ti$tu 

Prop.  IV.]  uAl  Bodies  on  or  near  the  Surface  of  the  Earth,  in  their  Fallj  De» 
fcendjii  as  at  the  End  of  the  Firji  Second  of  T/me,  they  have  dcfiribed  16  Fcetf 
one  Inchy  London  J^Uafterey  and  acquired  the  Felocky^  of^z  Feety  two  Achcs^  /» 
a  Second. 

This  is  made  out  from  the  z^th.  Prop.  Par.  z.  Heroic  OftilL  Hugen.  where- 
in he  Demonfti  ates  the  Time  of  the  kaft  Vibi-ations  of  a  Punduium,  to  be 
to  die  Time  of  the  Fall  of  a  Body,  from  the  Height  of  Half  the  Len^h  of 
the  Pendulum,  as  the  Circumference  of  a  Circle  to  its  Diameter :  Whence, 
as  a  Corollariff  it  follows.  That  as  the  Square  of  the  Diameter  to  the  Square 
of  the  Circumference,  fo  half  the  Length  of  the  Pendulum  Vibrating  Seconds, 
to  the  Space  defcribed  by  the  Fall  of  a  Body  in  a  Second  of  Time:  and  the 
Length  of  the  Penduium  Vibrating  Seconds,  being  found  59,  125,  or  ^  Iih 
ches,  the  Defcent  in  a  Second  will  be  found,  by  the  afbrdaid  Andogy,  16 
Foot  and  one  Inch :  And  by  the  Third  Propofaiony  the  Velocity  will  be  dou- 
ble thereto  ;  and  near  to  this  it  hath  been  found  by  fcveral  Experimcos 
which  by  reafbn  of  the  Swiftnefs  of  the  Fall,  cannot  fo-cxa^ly  determine  ita 
Qiiantity* 

From  thefe  Four  Propofitions,  all  Queftions  concerning  the  Perpendknl^ 
Fall  of  Bodies  are  eafily  folved,  and  either  Tsme,  Heighty  or  Vekdtj  beiqf 
afligned,  one  may  readily  find  the  other  two-  From  them  likewifc  is  the 
Doctrine  of  Projeth  deducihle,  afluming  the  two  following  Axioms ;  viz^ 

I.  That  a  Bodjffet  a  Jldoyingy  'will  Move  on  contintsally  in  a  Kight  Dne  mk 
an  Equable  Motwny  unkfsfme  other  Forte  or  bnpedment  interveney  Tifhenlj  it 
is  AcccUratcdi  or  Retarded^  or  DefUUcd. 

z.  That  a  Body  being  agitatedbj  two  Motions  at  a  TimCy  does  by  thcir'Cm^ 
poundsd  Forces  pajs  throttm  tloe  farm  PointSy  as  it  would  do,  were  the  two  Jkattan 
divided  and  aUedfucce^etj.  As  for  inftance. 
ir\  1-2.  Suppofe  a  Body  moved  in  the  Line  G  F^  from  G  to  R,  and  there  floppingi 
by  another  Impulfe  fuppofe  it  Moved  in  a  Space  of  Time  equal  to  the  former 
from  R  towards  K  to  V ;  I  fay  the  Body  fliaM  pafs  through  the  point  V, 
thcv.eh  thefe  two  feveral  Forces  Aded  both  ia  the  fame  Time. 
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Prop,  v.]  The  Mbtm  of^Jl  Pryeffs  is  in  the  Curve  $f  a  fatJ^oUu 
Demanliration.']  Let  the  Line  G  R  F  be  the  Line  in  which  the  ProjeE{  is  di* 
feded>  andinwmch  by  the  Frrfl  Axiom  it  would  Move  E<}ual  Spaces  in  Equal 
T'imes,  were  it  not  Deflefted  downwards  by  the  Force  of  Gravity.  Let  G  B 
be  the  Hwiiental  Line,  and  G  C  a  Perpendicular  thereto.  Then  the  Line 
G  RF,  being  divided  into  Equal  Parts,  anfwering  to  Equal  Spaces  of  Time, 
let  the  Defcents  of  the  Projeft  be  laid  down  in  Lines  Parallel  to  G  C,  Pro- 
portioned as  the  Squares  of  the  Uuesj  G  S,  G  Ri  G  L,  G  F,  or  as  the  S^u^cs 
of  the  llfpfes,  from  S  to  T,  from  R  to  V,  from  L  to  X,  and  from  F  to  B, 
and  draw  the  Lines  TH,  VD,  XY,  BC,  Paiallell  to  GF  :  I  fay,  the 
Poims  T,  V,  X,  B,  are  Points  in  the  Curve  defcribed  by  the  Pf^jcii,  and 
that  that  Curve  is  a  Par.ibola.  By  the  Second  Axiom  they  are  Points  in  the 
Curve  ;  and  the  Parts  of  the  Defcent  GH,  GD,  G  Y,  GC,  =  to  ST» 
R  V,  LX,  FB,  being  as  the  Spuares  of  the  Times  (by  the  Second  Prof.y 
that  is,  as  the  Stjuares  of  the  Ordinates  HT,  DV,  YX,  CB,  Equal  to 
GS,  GR,  GL,  GF,  the  Spaces  meafared  in  thofe  TimtS ;  and  there  being 
no  other  Cervt  but  the  ParaboU^  whofe  Parts  of  the  J^ameter  are  as  the 
Squares  of  the  Ordhuttesy  it  follows  that  the  Curve  defcribed  by  a  ProjeU  can 
be  no  other  than  a  Parabola :  And  faying,  as  R  V,  the  Defcent  m  Time,  ta 
G  R,  or  VD,  the  direft  Motion  in  the  fame  Time,  fo  is  VD,  to  a  Thu'd 
Proportional  5  that  Third  will  be  the  Line  called  by  all  Writers  of  Conkd^f 
the  Parameter  of  the  Parabola  to  the  Diameter  G  C  ;  which  is  always  the 
fame  in  ProyHs  Caft  with  the  fime  Vekcitj :  and  the  Vekciti  being  defined 
by  the  number  of  Feet,  moved  in  a  Second  of  Time,  the  Parameter  will  be 
found  by  dividing  the  Square  of  the  Velocitj  by  16  Feet,  i  Inch,  the  Fall  of 
a  Body  in  the  fame  Time. 

Lemma.]  The  Sine  of  the  Double  of  any  Archj  is  equal  to  m^lce  the  Shte  of 
thiU  Arch  into  its  Co-Sine^  divided  by  Radius  ;   and  the  Ferfed  Sine  of  the 
Double  of  any  Arch,    is  equal  to  the  Square  of  the  Sine  thereof  divided  by 
Radius. 

Let  the  Arch  BC  be  Double  the  Arch  BF,  and  A  the  Center ;  Di-aw  vig,  ijj. 
the  Radii  AB,  AF,  AC,  and  the  Chord  B DC,  and  let  FaU  BE,  Per- 
pendicular  to  AC,  and  the  Angle  EBC,  will  be  equal  to  the  Angle 
BAD,  and  the  Triangle  B  C  E,  will  be  like  the  Trian«;le  A  B  D  ; 
wherefore  it  will  be  as  A  B  to  A  D  ;  fo  BC^  or  twice  BD,  to  BE ; 
that  is,  as  Radius  to  Co-Sinc^  fo  twice  Sine  to  Sine  of  the  Double  Arch ;  and  as 
AB  to  BD,  fo  twice  BD  or  BC,  to  EC;  tnat  is,  as  Radius  to  Sincy 
fp  nvice  that  Sins  to  tli:  rcrfed  Sine  of  the  Double  Arch;  wliich  two  Aialo^iu 
refolved  into  Equation>,  are  the  Propojitions  contained  in  the  Lemma  to  be 
proved. 

Prop-  VL]  TheHoriz4>ntalDifiance€fProjcB]onsmadenHththtfmeV'tkcl'^ 
ry^  at  feveral  Elevations  of  the  Line  of  DireEllon^  or:  as  th:  Siws  of  the  doidled 
AnHcs  ef  ELva:lon. 
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Tig.  171.        Let  G  B,  the  Horizontal  Diftance  be  ss  ^  the  Sine  of  the  Ai^fc  of 
Elevation,  F  G  B,  be  =  j,  its  Co-Sine  =  Cf  Radius  =r,  and  tl^  Pani- 

TOCter  =p.    It  will  be  as  c  t©  J,  ib  *  to =  F  B  =  GC,   and  by 

reafon  of  the  Parabok  ^-^-^  =  to  the  Square  of  CB,  orGF.     Now  as 

<  to  r,  fo  is  -&  to ss-G  R  and  its  Square  ^^ —  will  be  therefore  =r  to 

c  c  c 

fLL^i  ivhich'E^tMtm  Reduced,  wiU  be^^-i-^  =  «-    Bat  by  the  former 


r  r 


2  s  c 


jLemma is  equal  to  the  Sine  of  the  Double  Angle,  Whereof  #  is  the 

Sine:  Wherefore 'twiD  be  as  ^a&w  to 5««  of  I>)ubk  the  Angk  FGB,  fo 
is  Half  the  Pur^vmio-y  to  the  M^fViomal  Range  or  Diftance  fought ;  and  at  the 
ievend  EUvations^  the  Rmges  are  as  the  Sines  of  the  Doutle  Angles  ef  Eleva- 
tion.   Q.  £.  D. 

CorolL]  Hence  it  "^foUowsj  That  Half  the  Parameter  is  thegreateft  Rmsdam^ 
wul  that  that  happens  at  the  Elevation  ^/45  ""^  The  Sine  efwhoje  DonUe  is  Radins* 
Likewife,  That  the  Ranges  e^tsally  Diftant  above  and  belmv  45 \  areeqndy  m  - 
are  the  Smes  of  all  dontleaArchesy  t^  the  Sines  of  their  doubled  Conyiements* 

Prop.  VII.]  The  ^itudes  of  ProjeUions  made  with  the  fame  VeUckj^  atjt- 
veral  Xlevatiansy  areasthe  Ferfid  Sines  of  the  doubled  ^gles  of  Elevation. 

As  cistoi,  fois^LL/  =  GB,  to^-ii=:BF>  and  VK=RV 
r  r  r  r 

=  i.  BF,  the  Akitudit  of  the  ProjcSlion  ^^z^-JLJ^    Now  by  the  foregoing 


^Lemma  — . —  =:  to  the  Verfed^ine  of  the  Double  ^gk^  and  tlierefore  it  ^viB 

i)e  as  Radius  to  Verfed  Sine  of  Double  the  Angle  F  G  R  fo  ^1-  of  Parameter 
to  the  Height  of  the  ProjeOion  V  K ;  and  fo  thofe  Heights  at  feveral  Elevatp- 
»w  are  as  tne  faid  fTrJed  Sines.    Q.  E.  D. 

CoroU.']  From  hence  it  is  plain,  That  the  greateft  ^itude  of  the  Perpendi- 
cular  ProjeHion  is  a  ^h  of  the  Parameter ^  or  half  the  ffreateft  Horizjontal  Range  : 
The  Verfed  Sine  of  1 80  Degrees  being  =:  i  r. 

Prop.  VIII.]  The  LmesQ  F,  or  Times  of  the  Flight  of  a  PrqjeSl  caji  wuh  the 
Jlmte  Degree  ofrdocitj  at  Different  Elevations^  are  as  the  Sines  of  the  Elevations.     _i 
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As  r  is  to  1^9  fo  istJ^  =  GB  (by  the  tf  Pm.yto  Li  =  G  F>  that  is 
r  F  r 

as  i&K&w  to  the  iKw  of  ElevaHany  fo  the  Parameter  to  the  £/w  G  F;  fo  the 
Zwifi  G  F  are  as  the  Sines  of  Elevation^  and  the  Times  arc  propanional  to 
thofe  Lines  \  wherefore  the  Times^  are  as  the  &nes  of  Elevation  :  Ergo  conjiat 
Prepofitio. 

Prop.  IX.  Prob.-  i*]  A  ProjeSion  being  made^  asjoHfkafi^  havingtheDi- 
fiance  and  jUtitnde^  or  DeJcentofanObjeElj  through  u^hich  the  ProjeSpaffeSy  toge^ 
ther  wkh  the  Angle  of  Elevation  of  the  Une  of  DireBiony  to  find  the  Para-' 
meter  and  Velocity  ;  that  is,  (having  the  Angle  F  G  B,)  G  IVT,  and  M  X. 

SoUttion^  As  Radius  to  Secant  of  F  G  B,  fo  G  M  the  Diftance  giveny  to 
G  L ;  and  as  Radius  to  Tangent  of  F  G  B,  fo  G  M  to  L  M.    Then  L  M     ^]^  j^^ 
-•   MX  in  Heightsy  or  +  MX  in  Defcems\  or  elfe  MX -ML,   if  the  '   '' 

I>'treUion  be  B^lcfw  the  Hori^ntal-IJney  is  the  Fall  in  the  Time  that  the  Diredb 
Impulfe  given  in  G,  would  liave  carried  the  Projeft  from  G  to  L  =^.  L  X 
=  G  Y ;  then  by  reafon  of  the  Parabola ;  as  L  X,  or  G  Y,  is  to  G  L  or 
Y  X ;  fo  is  G  L,  to  the  Parameter  fought.  To  fiad  the  Velocity  of  the  /w- 
ptlffj  by  Prop.  2.  and  4.  find  tht  Time  in  Secondij  that  a  Body  would  fall 
the  Space  LX,  and  by  that  dividing  the  Line  GL,  the  Qiiote.  will  be  the 
Velocity^  or  Sp^e  Moved  in  ^  Second  Sought,  which  is  always  a  mean  Propor^^ 
tional  between  ^t.Paramcter  and  16  Feet,  i  Inch.- 

Prop.  X.  Prolx  2^]  Hauingthe  Parameter;  Hmz/mtal  Diftance^  and  Height 
0r  Dejcent  of  an  ObjeSy  to  find  the  Elevations  of  the  Lines  efDirellion  neceffan  to 
Hit  the  gAfen  Objeil;  that  is,  having  G  M,  MX,  and  the  greateft  Random 
equal  f6  half  the  Parameter ;  to  find  the  Angles  FG  B. 

Let  the  Tangent  of  the  Angle  fought  be  =  f,  the  Horizontal  Diftance 
G  M  =  *,  the  Altitude  of  the  Objeft  M  X  =  A,  the  Parameter  =:^,  and 

Radius  =  r,  and  it  willbe,  asrto/,  (obm —  =  ML  ;  and X  h 

r  r 

in   Afcents")         ,  ^       j  P  ^  ^-r     l       r^r  w  •       « 

K  =  L  X,  and   —  +  j?  A  =  GL  f.  =:  X  Y  f.  ratwnc  Pa- 
in Defcents  J  '" 

nJboUi  but**  +  ~*-^  =  GL^.  (47.  i.  Eticlid.)    Wherefoi^^-^ 

r  r  r 

+  fh:=ibB  +  LL^l ;  which  Equation  tnuifpofed,  is  LL^-±i± 
'+fh^ib;  dividcdby**,  is^  =  ^Ll +  ^-^  -  i.  This- Equati- 
on (hews  the  Qiieftion  to  have  two  Anfwas,'  and  the  Roots  thereofare  - 
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^^z  ^  +  ^  ^  ^"""^       I ;  ftom  which  I  derive  the  foDowing  Rule. 

Divide  half  the  Parameter  by  the  Horhiontd  Difiancey  and  keep  the  Qpote, 

vix^.-^-r  ;  then  fay,  as  Square  of  the  Dljlwe  given  to  half  the  Parameter^ 

fo  half  Parameter  <  ,  >  double  <             >  to  the  Square  of  a  jinMir  i=: 
C  +  S  (DefcentS ^_ 

?  ? J-  4 ?  *^  ^^  7W#«f  anfwering  to  that  Secattt  will be^ff  +  4?*     . 

4  *  *  ~V^  * 

or  r  r  :  fo  then  the  Sum  and  Difference  of  the  afbre-fbund  Qm$€  and  this 
Tarmnt^  will  be  the  Root  of  the  Equation,  and  the  Tangems  c£^  Elevmwts 
fought. 

J^ote  here.  That  in  tkfcemsy  if  the  Tangent  exceed  the  Qmtey  as  it  does 
when  fh'\%  more  than  ^  ^,  the  DireSkn  erf  the  Lower  Elevation  will  be  be- 
low the  Horixmy  2sA^£  fhzsz  bh^   it  muft  be  DireOed  Horizamdy  and  the 

Tangent  of  the  upper  Elevation  will  be^^  :  TV&n^  likewife  That  if  4  ^  A 

+  4  /  *  in  -^«ifi,  or4^^— 4/Ain  Dejcents,  be  equal  to  ^  ^  there 

isbut  one  £ibwria»  that  can /ft  the  0^;>f?,  and  its  71p^^  and    if 

4^^+4/i&in  AfcentSj  oc  ±b  b  —  4^i&in  Defcemsy  do  exceed  ff»  the 
ObjeQ  is  without  the  Reach  ot  a  ProjeQ  caft  with  that  Felocitjfy  and  fo  the 
thmg  impoi&bk. 

From  this  Equation  ^Ih  +  ^  ph:=z  p  pj  are  determined  the  utmoft  U^ 
mts  of  the  Reach  of  any  ProjeS^  and  the  Figure  afligned,  wherein:  are  aH 
the  Heights  upon  each  Horizontal  Diftance  beyond  which  it  cannot  pa(s  ; 

for  by  Redudion  of  that  Efmimy  /?  will  be  found  =  >;  /  — 

b  b 

isilA^h  and ipin  Dejcents;  from  whence  it  follows,  that  all  the 

Points  A  are  in  the  Cnrve  of  the  Parabola,  whofe  Focm  is  the  Point  fixm 
whence  the  Proje£l  is  caft,  and  whofe  Lams  ReSwHy  or  Parameter  ad  Axem 
^  c=^.  Likewife  from  the  &me  Equation  may  the  leaft  Parameter  or  ^^c^ 
fjr  be  found  capable  to  Reach  the  Objed  propofed ;  fcx  b  bz=:\p  p'^  p  h 

. CA-hin^fientjl     ,.,    .     , 

beingitduced,  .:^willbe  =  ^**  +*  *  l^fcin2>/f«»^0 

Jloriz^omal  Range  at  45"*.  that  would  juft  Reach  the  Objell,  and  the  Elevation 

requi- 


I 
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tcquifiw  will  bp  cafily  had;  for  diidding  tjhc  fo  found  SmhParamnir  by  tho 
fhrizjomai  Diftame  given  >,  the  Quote  into  BmUm  will  be  the  Tangem  of  the 
Elevation  fought. 

But  if  a  Geometrical  CovftruBion  of  this  Problem  be  requited;  I  think  I  havt 
one,  that  is  as  eafie  as  any  can  be  expefited,  which  I  Deduce  from  the  fore^ 

^            P    JL    \/  T  P  P  ^  P  ^  -^  h  S 
going  Amlytkal  Solution^  viz,.  —   =  —  ^    ^ 4-^^ — — 7 > 

r  %b, 

and  'tis  this;  Having  made  the  Right  Angle  LD  A,  make  DA»  DF  ^^j  or 
greateft  Rangey  D  G  =  *,  the  Horizontcd  Diftance^  and  DB,  DC  ==  Ir,  the 
Perpendicular  Height  of  the  Objed; and  draw  G  B,  and  make  D£  « thereto.  '^.  174. 
Then  with  the  Radius  A  C,  and  Center  E,  fweep  an  Arch,  which  if  the 
thing  be  poffible,  will  interfeO:  the  Line  AD,  in  H ;  and  the  Line  D H, 
being  laid  both  ways  from  F,  will  give  the  Points  K,  and  L,  to  which  draw 
the  Lines  GL,  G  K;  I  fay,  the  Angles  L  GD,  KGD,  are  the  Elevations 
required  for  Hitting  the  ObjeSly  B.  But  Note^  That  if  B,  be  below  the  Hori- 
zon, its  Defcent  DC  =  DB,  muil  be  laid  upon  A,  fo  as  to  have  A  C  =  to 
A  D  +  D  C  Note  likewife.  That  if  in  Defcents,  DH,  be  greater  than  FD, 
and  fo  K,  fall  below  D,  the  Angle  KGD,  (hall  be  the  Deprejpon  below  the 
Horizon. 

When  I  gave  the  preceding  Solution  of  this  Problem,  viz.  To  Hit  an  ObjeH  n.  216.  p.  6% 
above  or  below  the  Horizontal  Une^  vHth  the  ffeauji  Certainty  and  leafi  Fbrce,  I  ***^'  ^'  *^^5» 
was  not  aware,  that  the  Elevation  there  k>ught  did  conftaotly  BifeS  the 
Angle  between  the  Perpendicular  and  the  Objea,  as  isDemonftrated  from  the 
Diflerence  and  Sum  of  the  Tangent  and  Secant  of  any  Arch,  being  always 
equal  to  the  Tangent  and  OTangent  of  the  hatf  Complement  thereof  to  a 
Quadrant.  But  having  difcover'd  this,  I  think  nothing  can  be  more  compen- 
dious, or  bid  fairer  to  compleat  the  Art  of  Gunnery^  it  being  as  eaiie  to  Shoot 
with  a  Mmar  at  any  Obje&  on  demand,  as  if  it  were  on  the  Level;  neither 
is  there  need  of  any  Computation,  but  only  fimply  laying  the  Gun,  to  pais 
in  the  middle  Line  between  the  Zenith  and  the  Objed,  and  giving  it  its  due 
Charge.  Nor  is  there  any  great  need  of  Inftruments  for  this  purpofe :  For,  if 
the  NbaaJe  of  the  Mmar  be  turned  truly  Square  to  the  Bore  of  the  Piece,  as 
it  ufually  is,  or  ought  to  be,  a  piece  of  Looking-Glafs  Plate  applied  Par^lel 
to  the  AhzzJe,  will,  by  its  Refledion,  give  the  true  Pofition  of  the  Piece ; 
the  Bombardier  having  no  more  to  do,  but  to  look  Perpendicularly  down  on 
the  Looking-Glafs,  alofijg  a  fmall  Thread  with  a  Plumbet,  and  to  Raifeor 
Deprefs  the  Elevation  of  the  Piece,  'till  the  Objed  appear  Refleded  on  the 
fame  Point  of  the  Sfecubm  on  which  the  Plumbet  falls ;  for  the  Angle  of  Jn^ 
cidence  and  lUjldHon  being  Equals  in  this  cafe  a  Line  at  Right  Angles  to  the 
Speculum^  as  is  the  Axis  o£  the  Chafe  of  the  Piece,  will  BffeB  the  Angle 
between  the  Perpendicular  and  the  Ob je^^  *  according  as  our  Proportion 
requires. 
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Prop.  XI  Prob.  ?.]  A  Shot  heif^  made  m  an  bcUmi  Plains  having  the  Jh- 
rizontal  Ds fiance  of  the  ObjeH  it  flrikes,  with  the  Elevation  of  the  Piece,  and 
the  At^U  at  the  Gun  between  the  ObjeH  and  the  Perpendicular j  to  find  the  greateft 
Jfy-ixjontal  Range  oj  that  Piece^  laden  with  the  fame  Charge ;  that  is,  halj  the 
Latus  R^ftum  ofaU  the  Parabote  made  with  the  fame  Impetus. 

Take  half  the  Diftanceof  the  Objed  from  the  Nadir^  and  take  the  Diffe- 
rence of  the  given  Elevation  from  that  Half;  the  Verfed  Sine  of  twice  that 
Diftertnce  Subftraft  from  the  Verfed  Sine  of  the  Diftance  of  the  Objed  from 
the  Zenith  I  Then  (hall  the  DiflEerence  of  thofe  Verfed  Sines  be  to  the  Sine  of 
the  Diftance  of  the  Objed  from  the  Zemthy  as  the  Horizontal  Diftance  of  the 
Objed  ftnick  to  the  greateft  Horizontal  Range  at  45*. 

Prop.  XII.  Prob.  4.  ]  Having  the  greatefi  Mrizontal  Range  of  a  Gun,  the 
Horizontal  Diftance  and  Angle  of  fydination  of  an  OhjeSi  to  the  Perpendicular,  t0 
find  the  two  Elevations  neceffary  to  ftrike  that  ObjeEi. 

Halve  the  Diftance  of  the  Objed  from  the  Nadir^  this  Half  is  always  equal 
to  the  Half  Sum  of  the  two  Elevations  we  feek.  Then  fay.  As  the  Greateft 
Horizontal  Range,  is  to  the  Horizontal  Pittance  of  the  Objed;  fo  is  the 
Sine  of  the  Angle  of  Inclination,  or  Diftance  of  the  Objed  from  the  Perpen- 
dicular, to  a  4/A  Proportional ;  which  4th  being  Subftraded  from  the  Verfed 
Sine  of  the  Diftance  of  the  Objed  from  the  Zenith^  leaves  the  Verfed  Sine  of 
the  DiCTerence  of  the  Elevations  fought,-  which  Elevations  are  therefore  had, 
by  Adding  and  Subftrading  that  Half  Di&rence  to,  and  from,  the  aforeiaid 
Half  Sum. 

».  172.  pi  18.         Prop.  XIII.]  To  determine  the  Force  or  Velocity  of  a  ProjeSi,  in  every  Point  of 
the  Curve  it  defcribes. 

To  do  this,  we  need  no  other  Pracognita,  but  only  the  Third  Propofition, 
viz.  That  the  Velocity  of  Falling  Bodies y  is  double  to  that  which  in  the  fame  Time 
vjould  have  defcribed  t/je  Space  fallen  by  an  Equable  Motion  :  For  the  Velocity 
of  a  ProjeEi  is  compounded  of  the  conftant  equal  Velocity  of  the  imprefled 
Motion,  and  the  Velocity  of  the  Fall,  under  a  given  Angle,  viz,.  The  Com- 
**£.  172.  plcment  of  the  Elevation:  For  inftance,  In  the  Time  wherein  a  Projeii  would 
Move  from  G  to  L,  it  Defcends  from  L  to  X,  and  by  the  Third  Propofttion 
has  Acquired  a  Velocity,  which  in  that  Time  would  have  carried  it  by  an^  Equar- 
ble  Motion  from  L  to  Z,  or  twice  the  Defcent  L  X  ,•  and  drawing  the 
Line  G  Z,  I  fay  the  Velocity  in  the  Point  X,  compounded  of  the  Vdocities 
G  L,  and  L  Z,  under  the  Angle  G  L  Z,  is  to  the  Velocity  imprelTed  in  the 
Point  G,  as  G  Z  is  to  G  L ;  this  follows  from  our  Second- Axiom ;  and  by 
the  loth  and  21ft  Prop.  Lib.  r.  Conic.  MdergHy  XO,  Parallel  and  £<;ual  to 
G  Z,  fhftU  touch  the  Parabola  in  the  Point  X.  So  that  the  Velocities  in  the 
fe\'eral  Points,  are  as  the  Lehgths  of  the  Tangems  to  the  Parabola  in  tho(e 
Points,  intercepted  between  any  two  Diameters  :  And  thefe  again  are  as  the 
Secants  of  the  Angles,  which  thofe  Tangents  continued  make  with  the  Hori-  1 
Cental  Line  G  B.    From  what  is  here  laid  down,  may  the  comparative  Forc^^^ 


o£  a  Shoe  in  any  tvo  Pblnts  of  the  Curve^  be  either  Geometrically  or  Arith- 
metically difcovered 

CoroD.)  From  hence  it  follows.  That  the  force  of  a  Shot  is  always  leaft  at  V, 
or  the  Vertex  of  the  Parabolay  and  that  at  equal  Diftances  therefrom,  as  at  T 
and  X,  G,  andB,  its  force  is  always  Equal,  and  that  the  leaft  Force  in  V,  is 
to  that  in  G  and  B,  as  Radius  to  the  Secant  of  the  Angle  of  Elevationy  FG  B. 

The  Tenth  Propofition  contains  a  Proilem,  untouched  by  TorriceSiuSy  which 
is  of  the  Greateft  ufe  in  Gunnery,  and  for  the  iake  of  which  this  Difccurfe 
was  principally  intended.  It  was  firft  Solved  by  Mr,  Anderfon^  in  his  Book 
of  the  Genuine  Ufe  and  EffeSis  of  the  Guuy  Printed  in  the  Year  1574.  hue 
his  Solution  required  fo  much  Calculation,  that  it  put  me  upon  Search, 
whether  it  might  not  be  done  more  eafily ;  and  thereupon  in  the  Yeat 
1578.  I  found  out  the  Rule  I  now  publi(Ji>  and  from  it  the  Geometrical 
Conftrudion  .*  Since  which  time,  there  has  a  large  Treatife  of  this  Subjed, 
Intitled,  V  Ajrt  de  jfetter  les  BonibeSj  been  publilhed  in  France  by  M.  Blon* 
dely  wherein  he  gives  the  Solutions  of  this  Aoblem,  by  Meffieurs  Bouty  Rgnier^ 
and  de  la  Hire ;  but  none  of  them  are  the  fame  with  mine,  or  in  my  Opinion 
more  eafie. 

It  was  formerly  the  Opinion  of  thofe  concerned  in  Artillery ^  That  there  ••  ax^.f^,^ 
was  a  certain  Requifite  of  P<rwder  for  each  Gun,  and  that  in  Mortarsy  where 
their  Diftance  was  to  be  varied,  it  muft  be  done  by  giving  a  greater  or 
leflfer  Elevation  to  the  Piece.    But  now  our  Latter  Experience  has  taught  us. 
That  the  fame  thing  may  be  more  Certainly  and  Readily  performed,  by  A- 
creafing  and  Diminifhing  the  Quantity  of  Powder,  whether  regard  be  had  to  the 
Execution  to  be  done,  or  to  the  Chaise  of  doing  it.    For  when  Bomis  arc 
Difcharged  with  great  Elevations  of  the  Mortar j  they  fall  too  Perpendicular,  . 
and  Bury  themfelves  too  deep  in  the  Ground,  to  do  all  that  Damage  they 
might,  if  they  came  more  Oblique,  and  Broke  upon  or  near  the  Surface  of 
the  Earth ;  which  is  a  thing  acknowledged  by  the  Bejitged  in  all  Townsy  who 
Unpave  their  Streets  to  let  the  Bomhs  Bury  themfelves,  and  thereby  ftifle  the 
force  of  their  Splinters.    A  Second  Convenience  is.  That  at  the  Extreamf/f- 
vationy  the  Gunner  is  not  obliged  to  be  lo  curious  in  the  Diredion  of  his 
Piecey  but  it  will  fuffice  to  be  within  a  Degree  or  two  of  the  I'ruth  ,•  \vhereas 
in  the  other  Method  of  Shootingy  he  ought  to  be  very  curious.    But  a  Third 
and  nq  lefs  confiderable  Advantage  is,  in  the  laving  of  the  King^s  Powder^ 
which  in  fo  great  and  fo  nuinerous  DifchargeSy  as  we  have  lately  feen,  muft 
nq^ds  amount  to  a  confiderable  Value.    And  for  Sea  Mortars  it  is  fcarce 
Fra&icable  otherwife  to  ufe  them,  where  the  Agitation  of  the  Sea  continu- 
ally Change  the  DireBion  of  the  Mprtary  and  would  render  the  Shot  very 
uncertain,  where  it  not  that  they  are  placed  about  45*^.  Elevationy  where  fe- 
veral  Degrees  above  or  under  makes  very  little  Difference  in  the  E^eB. 

It  only  remains  by  Good  and  Valid  Experiments  to  be  afTured  ot  the  Force  ihid,  p.  79. 
of  ^m-i^^i^wder ;  How  to  make  and  conferve  it  equal ;  And  to  know  the  Ef- 
fe^  thereof  in  each  Piece;  dlat  is»  Haw  far  differing  Charges  will  caft  the 
faoit  Shot  out  of  it ;  which  may  moft  conveniently  be  Engraven  on  the  out* 
ii4«  ihwupfj^  Mta  Oanding.  EteaioBi  to  all  Gmmrs^  who  fliaUirgm  thence  loalp 

Q^q  q  2  ^'3'^'%rward    "^^ 


('484) 

forwtrd  luire  occafioa  to  ofe  that  Piece  t  Aad  where  this  Mattef  wdl  aicer- 
tained,  it  might  be  worth  the  while  to  make  all  Mortars  of  the  like  DiameM^, 
M  near  as  may  be  alike  in  Length  of  Chafe,  Weighty  Chamber,  and  all  other 
Circumfiances. 
"•^179.  ^  ^9*       Now  the  foregoing  Rules  would  be  Rigidly  true,  were  it  not  for  the  Op- 
fcfitim  of  the  Medium,  whereby  not  only  the  Dired  Imprefled  Motion  is  con- 
tinually Reurded,  but  likewife  the  Increafe  of  the  Velocity  of  the  Fall,  fo 
that  the  Spaces  defcribed  thereby,  are  not  exadly  as  the  Squares  of  the* 
7*ifffes:  But  what  this  Oppojition  of  the  Air  is,  againft  feveral  Veloctties^ 
Bulks,  and  Weights,  is  not  fo  eafy  to  determine.    TTis  certain.  That  the^ 
Weight  of  the  ^V  to  that  of  Water,  is  nearly  as  i  to  8oo,  whence  the 
Weight  thereof,  to  that  of  any  ProjeEl  is  given ;  *tis  very  likely,  that  to  the 
fame  Vdocity  and  Magnitude,  but  of  Pifiorent  Matter,  the  Oppofition  fhould 
be  reciprocally  as  the  Weights  of  the  Shot;  as  likewife  that  to  Shot  of  the 
fame  Vekcity  and  Matter,  but  of  Different  Siz^y  it  fhould  be  as  the  Diameters 
reciprocaify :  Whence  generally  the  Oppofition  to  Shot  with  the  fame  Velocity, 
but  of  difiering  Diameters,  and  Materials,  Ihould  be  as  their  Specifick  Gra- 
mities  into  their  Diameters  reciprocally ;  but  whether  the  Oppofition,  to  differ^ 
ing  Velocities  of  the  fame  Shot,  be  as  the  Squares  of  thofe  Velocities,  or  as  the 
Velocities  themielves,  or  otherwife,  is  yet  a  harder  QuefUon.    However  it  be, 
'tis  certain.  That  in  large  Shot  of  Metal,  whofe  Weight  many  thoufand 
times  furpi^Ses  that  of  the  Air,  and  whofe  Force  is  very  great  in  Proportion 
to  the  Sumce  wherewith  they  prefs  thereon,  this  Oppofition  is  foaree  Dijcermbk: 
For  by  (evend  Experiments,  made  with  all  Care  and  Circum^eftioo  with  a 
Mnrtof  Piece,  extraordinary  well  fixed  to  the  Earth  on  purpofe,  which  carried. 
%  Solid  Bimfs  Shot  of  4!  Inches  Diameter,  and  of  about  14  Pound  weight, 
the  Ranges  above  and  below  4S^  were  found  nearly  eoual;  if  there  were 
any  Difierence,  the  under  Ranges  went  rather  the  fartheft,  but  thofe  Difib- 
itnces  were  ufually  lefs  than  the  Errors  committed  in  Ordinary  Pradice,  by 
the  unequal  goodnefs  and  drynefs  of  the  fame  Sort  of  Powder,  by  the  Unfit- 
mck  of  the  Shot  to  the  Bore,  and  by  the  Loofenefs  of  the  Carriage.    In  a 
imaller  Brafs-Shot  of  about  an  Inch  and  half  Diameter,  caft  by  a  Crofi-Bofw, 
which  Ranged  it  at  mofl  about  400  Foot,  the  Force  being  much  more  equal 
dnn  the  Mmar-Piece,  this  Difierence  was  found  more  curioufly,  and  con- 
flantly,  and  mofl  evidently,  the  under  Ranges  outwent  the  upper.    From 
which  I  ryals  I  conclude.  That  altho'  in  Small  and  Light  Shot,  the  Ofpofkieek 
of  the  Air,  ought  and  mufl  be  accounted  for;  yet  in  Shooting  of  Great  and 
Weighty  Bombs,  there  need  be  very  little  or  no  Allowance  made;  and  fo  th£fo 
Rules  may  be  put  in  Pradice  to  all  Intents  and  Purpofes,  as  if  this  b^edir 
mem  were  abfolutely  removed. 

nf  th^fkH  9f  IX.  I.  In  order  to  compute  the  Refifiance  of  the  Ahr  to  all  ProjiSts,  I  firft 
juncfu^M^s]  Pr^*^*^^  ^s  Lemma  (as  the  moil  Rational  that  doth  occur,  for  my  firft  foot- 
m0ved  in  it  \  hy  iug^)  Tim  (fuppofiug  Other  things  equal)  the  Re/^lance^  is  proportional  to  the 
^'^^^1^269.  Celirity.  For  in  a  double  Celerity,  there  is  to  be  removed  (in  the  fame  time) 
jw.  ia.*  1^7.  twice  as  much  Air  (which  is  a  double  Impt^mmiiMk  a  tieble>  thiioe  as  . 
mudi  I  and  fo  in  other  ProportiQQ&  Digitized  by  2.  Sup-lLC 
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1.  Sapp(>fe  we  then  the  Force  Imprefkd  (an<l'  cohlc^ucntly  the  CeUrtty'^  U 
there  were  no  Rejtftance)  as  i ;  the  Reftftance  as  r  (which  muft  be  lefs  than 
the  Force,  or  elfe  the  Force  would  not  prevail  over  the  Impediment,  to 
create  a  Motion.)  And  therefore  the  EfFedive  Force  at  a  firft  Mmenty  is  to 
be  reputed. as  i-^ti  That  is,  fo  much  as  the  Force  Impiefled^  is  moi# 
than  the  htfedknent  or  Refifiame. 

3^  Be  it  as  X  —  r  to  I,  fo  i  to  w  Cwhich  m  is  therefore  greater  than  i.) 

4.  And  therefore  the  eflfeftive  Force  (and  confequently  the  Cekrity)  as 

to  a  firft  Mmient,  is.  to  be of  what  it  would  be.  Had  there  been  no 

nr 

Rejfflance. 

5.  This  — -  is  alfo  the  remaining  Force  after  fuch  firft  Moment;  and 

fft 

tYiis  remaining  Force  is  (For  the  fame  Reafon)  to  be  proportionably  abated 
as  to  a  Second  Moment :  That  is,  we  are  to  take  —  thereof,  that  is> 

of  the  Imprefled  Force.    And  for  a  third  Moment  (at  equal  Diftance 

VLf9t 

of  Time)    j  for  a  fourth  — -  j  and  fo  onward  infinitely. 

wtmn  f9t^^ 

6.  Becauie  the  Length  dif^tched  (in  Equal  Times)  is  proportional  td^ 
*  the  Cderities  i  the  Lines  of  Motion  (anfwering  to  thofe  Equal  Times)  are 

to  be  as  — ^  — t-j  — r»  — ->  &c.  of   what  they  would  have  been  vi 
m      m^      m^     m^  ^ 

die  fame  Times,  had  there  been  no  Rtfiftance. 

7.  This  therefore  is  a  Geometrical  Prugreffim;  and  (bccaufe  of  m  gieatCJ* 
than  i)  continually  Decreafing. 

8.  This  Decreafing  Progrelfion  Infinitelj^  continued  (determining  in  the!* 
iame  Point  of  Reft^  where  the  Motion  is  lupppfed  to  exfHre)  is  yet  of  a  fi« 

aite  Magnitude^  and  equal  to  — —  of  what  it  would  have  been  in  fo 

much  time,  if  there  had  been  no  Refifiajtcex  As  is  demonftrated  in  my 
jl^eka,  Chaf*  95*  P^h  ^*    ^^^  (^  ^  ^^  elfewheie  Demonftrated)  ther 

VR"— A 

Sm  Of  Aggrq;ate  of  a  Geometrical  Pregreffim  is  -5 j  (fuppofing;  V^ 

the  greateft  Term,  A  the  leaft,  und  R  the  Common  Multiplier.)    That  is 

VR  -A 

^^  —  1^^*    Now  ia  the  ptdent  Cafo  (iuppofing  the  Progreffioor 

*    '  ^  Digitizfufinitcl^OQlC 
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Infinitely  continued)  the  leaft  Term  A,  becomes  lafinitely  Small,  or=:  o; 

A 
And  confequcntly     —  doth  alfo  Vanifli,  and  thereby  the  Aggregate  be- 
K.— I 

V  R 

comes  =   5 .    That  is  (as  will  appear  by  Dividing  V  R  by  R  *  i ;) 

R  —  I 

^  "^  "^  "^  rk  "^  'R^'"  '^'  ^''  ^  ^^'  (fuppofing  the  Pro- 
greffion  to  begin  at  V  =  i.)  That  is,  dividing  all  by  R,  that  fo  the  Pro- 
greffionmay  begin  at-^--—:)^^^  =_+_+_. 
!+  &c.    That  is  in  our  prefcnt  Cafe  (becaufe  of  V  ==  i,  and  R  =  w) 

—  +  — i-  +  — ~y  &c.  =  .     That  is  ( pufting  »  =  m  —  i ) 

m  mm  m  ^  iw— i 

1 ,  of  what  it  would  have  been,  if  there  had  been  no  Rejiflance. 

n 

p.  This  Infinite  Progreffion  is  fitly  exprefled  by  an  Ordinate  in  the  Ex- 
tmor  Hyperbola^  Parallel  to  one  of  the  Afymptotes ;  and  the  feveral  Members 
of  that,  by  the  feveral  Members  of  thi%  cut  in  Continual  Proportion,  As  is 
there  Demonftrtted  at  Prop.  ly.  For  let  SH,  be  an  Hyperbola  between  the 
Hi.  175.  Afymptotes  J  AB,  AF:  And  let  the  Ordinate  DH  (in  the  Exterior  Hyper- 
hok^  Parallel  tp  A  F)  reprefent  the  Impxefled  Force  undiminiflied;  or  the 
Line  to  be  defcrjbed  in  fuch  Time,  by  a^  Cebrity  anfvecabk  to  fucb  Undi^ 

minifli'd  Forcev    And  let;  ES  (a  like  Ordinate)  be   --i- thereof, which 

Iff 

therefore,  being  lefs  than  DIl(a$  being  eqiaal  to  a.  pact  of  it)  will  be  fur- 
thtt  thaa  it  from  AF.    In  A  B  (which  I  put;  =;^  ij  I,ec  Bi,  be  fucb  a 

Eart  thereof,  as  is  BS  of  DH.    Now  becaufe  (as  is  well  kttpwn)all  the 
nfcribed  Parallclogtams,  in  the  Exteriar  Hyperbola^  AS^  AH,.C^  are  Equal; 

and  therefore  their  Sides  Reciprocal :    Therefore   as  A  li  ==  1 ^> 


m 


(fuppofing  B i,  to  be  taken  from  B  toward  A,)  to  AB  =  i,  (or  as  i» —  i 
to  w  : )  fo  ia  BS  5=  -5-  D  H  to  i  i&,  which  is  therefore  Equal  to  — i- 

m  mrr^\.     ^ 

i 
of  DH;  ^t  is  (as  win  appear  by  ]>hdbding»  i,  by  at^^i^i  ^ 


m 


-?- +  -i-  circof  DH. 
mm         m^ 
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Or  liHd  be  taken  beyond  B  J  then  as  A  d^i  -F-l-i  to  AB^it 

m 

or  as  wf  +  I  to  m,  fo  is  -7^-  DH,  to  db,  which  is  therefore  Equal  to 

m 

_i —  D  H ;  that  is,  (as  will  appear  by  like  Dividing  of  i  by  »i  +•  i  J 

=:,  to  -^ i-  +  -i-  -,  ere.  of  DH. 

m         mm        m^ 

10.  Let  fuch  Ordiiutte  d  h,  or  (Equal  to  it  in  the  Afymmte)  AF,  be  fo     ^-  »?<• 
Divided  in  L,  M,  N,  <3^t.  (by  Perpendiculars  cutting  the  Hyperbola  in  /,  w, », 

^-c.)  as  that  F  L,  L  M,  MN,  be  as  -^,  —,  --,  6*^.     That  is,  fo 

continually  Decreafing,  as  that  each  Antecedent  be  to  its  G>nfequent^  as  i  to 

— ^,  or  as  m  to  i. 
m 

1 1.  This  is  done  by  taking  AF,  AL,  A  N,  &c.  in  fuch  Proportion.  For, 
o^Continual  Proportionals  the  Differences  are  alfo  Continually  Proportional, 
and  in  the  fame  Proportion.  For  let  A,  B,  C,  D,  &c.  be  fuch  Proportional^ 
and  their  Differences,  Oy  b,  c,  &q.  That  is,  A  —  B  =  ^,  B  —  C  =  *, 
C  —  D  ~c,e*rc. 

Then  becaufe.  A,  B,  C,  D,  iXc.  are  in  Continual  Proportion; 

That  is,  A:B::B:C::C:D::,  &c. 

AndDividing  A— B:B::B  — C:C:;C  — D:D::,  &c. 

That  is,  a:B::^:C::J:D::,  «irc. 

And  Alternately;  a.  b.  c.  &c,  : :  B.  C.  D.  &c.  : :  A.  B.  C.  &c. 

That  is.  In  Continual  Proportion,  as  A  to  B,  or  as  ;«  to  i. 

12.  This  being  done;  the  HyperboUck  Spaces  F/,  L  w,  M  »,  &C.  aie 
Equal,  as  is  Demonftrated  by  Gregory  San-Vincem ;  and  as  fuch  is  commonly 
admitted* 

13.  So  that  F/,  L  w,  Mn,  &c,  may  fitly  reprefent  Equal  Times  in 
which  are  difpatched  Unequal  Lengths,  rcprefented  by  F  L,  L  M,  MN, 
&c. 

14.  And  becaufe  they  are  in  Number  Infinite,  (though  Equal  to  a  Finite 
Magnitude)  the  Duration  is  Infinite:  and  confequently  the  Impreffed  Force, 
and  Motion  thence  Arifing,  never  to  be  wholly  Extinguiftied  (without  fome 
fUrther  Impediment)  but  perpetually  Approaching  ta  A,  in  the  Nature  of 
AfmpMes. 

15.  The  Spaces  F/,  Fw,  F  »,  &c.  are  therefore  as  Logarithms  (in 
Arsthmetical  Progreffion  Increafing )  anfwering  to  the  Lines,  A  F,  A  L, 
A  M,  &c.  or  to  F  L,   L  M,  M  N,  &c.  in  GeamePricul  Pr(^ef]ion  De* 

"'^'"^-      .  Digitize.,,.    Br^Ogle 
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16.  Beauf^  FL,  LM,  MH  &c.  are as-^i-~»-^*  >  ei^c.  Infinittly) 

Terminated  at  A ;  therefore  (by  Prop.  8.)  their  Aggregate  FA,  or  d  b, 
ss  to  DH,(fo  much  Length  as  wouM  have  been  difpatched  in  the  fame  Time, 
by  fuch  impreffed  Force  Undiminilhed)  as  i  to  w  —  i  ==  »• 

17.  If  therefore  we  take,  as  i  to  ?i,  fo  AF  to  DH;  this  will  reprefent 
the  Length  to  be  Difpatched,  in  the  fame  I'ime,  by  fuch  Undiminiflied 
Force. 

18.  And  if  fuch  D  H,  be  fuppofed  to  be  Divided  intolEqual  Parts  Innume- 
rable (and  therefore  Infinitely  fmallj)  thefe  anfwer  to  thofe  (as  manyj  Parts 
"Unequal  in  FA,  or  hd. 

I  p.  But,  what  is  the  Proportion  of  r  toi,  or  (which  depends  on  it^  of  i  —  r 
to  I,  or  I  to  w;  remains  to  be  enquired  by  Experiment. 

20.  If  the  Progreffion  be  not  infinitely  Continued ;  but  End  (fuppofe) 

V  I 

at  N,  and  its  leaft  Term  be  A  =  MN :  Then  out  of  5 +  —  + 

II                                               A 
—  =  — 5  +  ^c.  is  to  be5ubdu£ted  = 9  (as  at  Prop.  8.)  that  is, 

lUfTI  Iff  M\,  —"    I 

AAA 
(  as  by  Divifion  will  appear)  -j^  +  -vjj  +  ^  +  &c.  That  is, (in  our 

prcfcnt  Cafe)  -^  +  — ^  "^  !^5  *^  ^^'  -A.nd  ib  the  Aggregate  will  be 

m  mm  m*  n 

And  thus  as  to  the  Line  of  ProjeEHon,  m  which  (Secluding  the  Refifiing) 
the  Motion  is  reputed  Uniform;  difpatching  Equal  Lengths  at  Equal 
Times.    Confider  we  next  the  Line  of  Defcent. 

1 1.  In  the  ]>efcent  of  Heavy  Bodies,  it  is  ftippofed,  that  to  each  Momoit 
of  Time,  there  is  fuperadded  a  new  Impulie  ot  Gravity  to  what  was  before: 
I  And  each  of  thefe.  Secluding  the  Confideration  of  the  Airs  RefiftoHcej  to  pro- 

I    I  ceed  equally  (from  their  feveral  beginnings)  through  the  fucceeding  Mon&ents 

1     '  {   .  As,(in  the  Ered  Lines)  III  I  dTiT.  Ill eJrc.  II  CTc.  I  C!rc.  and  focontinual- 
Lii.Jc.ly>  as  in  the  Line  of  ProjeSiion. 

^  •  '  •  ^  J  Hence  arifeth  (in  the  Tranfverfe  Lines)  for  the  firft  Moment  1,  for 
the  fecond  i  +  1,  for  the  third  i  +  «  +  i,  and  fo  forth  in  AritbmetiaU 
Pmgreffwt.    As  are  the  Ordimttes  in  a  Triangle  at  Equal  Diflance. 

23.  And  fuch  are  the  continual  Increments  of  the  Diameter,  or  of  the 
Ordimttes  in  the  Exterior  Parabola^  anfwenng  to  the  interior  Ordinates^  or 
Segments  of  the  7a^^,  equally  looeafingi  As  is  known,  and  commonly 
Admitted. 
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$4!  I£  we  tate  iii  tHi  ConGdemtion  of  the  ^^s  ReManeel  ive  are  then 
fior  each  of  thefe  Equal  Progreffions^  to  Subftitute  a  Decieafing  Proff^on  , 
Gemetrical;  in  like  manner  (and  for  the  fame  Reafons)  as  in  the  Line  of 
Froje&ion.  — 

1^.  Hence  arifeth  for  the  firft  Moment  -  ;    for    the    fecond  i      i 

fH  .  -r- 

-i—  H-  _i-;  for  the  third  — '-  +  — ^  +  — ->  ^^- And  fuchis  ^      ^  JL 

therefore  the  Defcent  of  a  Heavy  Body  falling  by  its  own  Weight.  The  fe-J !L  .^    , 

veral  Impulfes  of  Gravity  being  fuppofed  Equal.     .  ^^  m^    m* 

Id.  That  is,  as  FL,  FM,  FN,  &c:in  the  Line  bf  Defcent,  anfwering  ^^.  ^'-    krc  ^ 
to  F  L,  L  M,  M  H  cS^c.  in  the  Line  of  Projeftion.  *^-  '^^ 

27.  But  though  the  FtogreiTions  for  thie  tine  of  Projeftion,  are  like  to 
each  of  thofe  many  in  the  Line  of  Defcent :  It  is  not  to  be  thence  inferred, . 

that  therefore  in  the  one  is  equal  to — ^^  in  the  other :  But  in  the 

w  m 

Line  of  Projedion  (fiippofe)  -^  f,  ffuch  a  part  of  the  Forced  Imprefled> 

and  a  Celerity  anfwecable:)  in  the  Line  of  Deicent  — ^^{fucha^wt 

of  the  Impulfe  of  Gravity.) 

'  28.  Thofe  for  the  Line  of  Defi::ent  (of  theiame  Body)  are  all  equal  eadi^ 
to  other :  Becaufe  gj  (the  new  Impuife  of  Gravity)  in  each  Moment  is  fiq^ 
pofed  to  be  the  fame. 

:  2j^.  But  what  is  the  Pfopartion  of /to  ;g  (that  is,  of  the  Force  Impref*' 
fed,  to  the  Impuife  of  Gravity,  in  each  Body)  remains  to  be  enquired  by 
Exptf  tttttitt* 

30.  This  Proportion  being  found  as  to  one  Known  Force;  the  fame  is 
thence  known  as  to  any  other  Force  (whofe  Proportion  to  this  is  given)  in 
the  lame  Uniform  Medium. 

9 1.  And  this  being  Known  as  to  one  MkJium,  the  iame  is  thence  Knowii' 
as  to  any  other  Mediwph  the  Proportion  of  whofe  Refiifauice  to  that  of  this 
is  Known. 

32.  If  a  Heavy  Body  be  Projeded  Downward  in  a  Perpendicular  Line,  it ; 

D^Mids  therefore  at  the  latc  — i-,  — i--,  — Vi<^^*^/(^clmpreflcd* 

m        m*       m* 

Force)  Increafed  by  -JL,  JL  +  ^V^  -^  +    ^  +  -^»  ^^^ 

mm  m^      m  m*  m^ 

of  ^  the  Impuife  of  Gravity :  (by  Pr(f.  5.  and  P.  2$.)  becaufe  both  Forces 

are  here  United.  ^^^^T^ 
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3^  If  mil  PerptodipuUr  Pf^jeQiw  ti^pwftaif  i  if:  Afi»«it  h  «be  R^te 

of  ti^  fQmsri  4^K9d  by  tbi^  9£  tbf  lAfitflr*   Stofivfe  Ittrt  <Hf  Inpttl6  of 
Gxavity  is  coi^tr^  to  d^e  For«  Iqipra^QQ^cL 

34.  When  ther^re  this  latter  (ccuitinuallv  Increafing)  becomes  Equal 
to  that  former  (contini^y  Decreafing)  it  then  ceafeth  to  Afcend ;  and 
doth  thenceforth  Defcend  at  the  rate  wherein  the  latter  continually  Exceeds 
the  former. 

35.  In  an  Horizon  or  Oblique  Proje&ion  :  If  to  a  Tai^ent  whofc 

Increments  are  as  F  L>  L  M^  M  H  &c.  that  is^  as  -i-  >^  &c.  be   fitted 

m 

Ordinates  fat  a  gifW  Angled  who(e  Increments  aie  as  FL>  FM,  FN^  &c^ 
that  is>  as  -i*  ^  &c.    The  Curve  anfwering  to  the  G>mpound  of  thcfe 

fH 

Motions,  is  that  wherein  the  Pro^  is  to  move* 

3tf.  This  Curve  (being  hitherto  widiout  a  Name)  may  be  called  Unea 
Projedanath  the  Line  of  Projeds,  or  things  Pro je&ed ;  which  refembles  a 
P^i^k^  Defirmd. 

37.  The  Okrity  and  Tendencyy  as  to  each  Point  of  the  Line,  is  deter- 
mined by  a  Tangent  at  that  Point, 

.  3S.  And  that  againft  which  it  m^ces  the  greateft  Stroakor.Percuffion,  is 
diat  which  (at  that  point>  is  at  Right  Angles  to  that  Tangwt. 

3J>.  If  the  Projedion  (atpag.  ay)  be  not  infinfcriy  Continued,  but  Ter*- 
■uate  (^pofe)  at  N,  fi>  oat  the  laft  Term  in  the  firft  Column  or  Series 
Eieft  I  be  ii;  and  confequfntly  in  the  fecQud,  wta ;  in  the  third  m.m  a,  &c. 
(each  Series  having  one  Term  fiswer  than  that  befoseit  :>  then  (for  the 
iunr  Rdafims  as  at  A  zo.)  the  j^^aiip  o£  the  fisveral  .Columns  (ept  Eitft 

Scries;  will  be  1^,  LUll,    i-^mnta^  ^^^ Yo  forth,  till  (the  ¥ulti- 

PJA  of  ^^b^wmipft  =T.  O.  t(he.frQg»J3ips  ejtpi» 

40.  Now  all  the  Abatements  here,  OyntaymmOi  &c.  ai»r  the  fame  with.? 
the  Terms  of  the  firA  Cdlusdn^  takea  backward  For  a  is  the  laA^  m  a.  the 
neott  befove  it ;  and  (b  o£  the  reft. 

41.  And  the  Amegate  of  all  the  Numerators  is  fo  many  times^i^  aais^ 
the  Number  of  Terms  (fuppofe^ii>  \itamiog' the  fnift  €<|httna ;:  that  .is 

t^    illf,  o;^  liZ:JL±f  ^  rBfH  this  agaiadtvidsd^fayotiMiMtaaMblbk* 
n  n  '         . 

iiomini»toni, becomes  ^Lr^L±^.    And:xht^(^y.''^^'^'^^  9^  ik  t^ 
Lineof  Defccntbyits^own'Gtavityi.         •• 
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J         •      41.  If  therefew  this  be  Added  to  a  Projeftiflg  Force  downward  in  a  Per- 
■  pendicular,  or  Subduded  from  fuch  Projeaing  Force  upward ;  that  is^  to  or 


from  I — f/:  The  Dcfcent  in    the  firft  Cafe,    wiU  be    LZJ  /  + 

^lnL±J^;  and  the  Afcent  in  the  other  cafe  LTj?/ —  2£n£±f  ^, 
»*  n  nn       ^ 

And  in  this  latter  Cafe,  when  the  Ablative  part  becomes  equal  to  the  Fofitive 
part,  the  Afcent  is  at  the  higheft :  And  thenceforth  (the  Ablative  part  ex- 
ceeding the  Pofitive)  it  will  Defcend. 

43.  In  an  Horizontal  or  Oblique  Frojedion  having  taken  £l!L?/^inthc 

H 

Line  of  Projeftion,  and  thence  (at  the  Angle  given)  ^^""^**"^  ^  in  the 

Line  of  Descent ;  the  Point  in  the  Curve  anfwering  to  thcfe,  is  the  fiaict 
of  the  FrojeQt,  anfwering  to  that  Moment. 

44. 1  am  awate  of  fome  Objedicms  to  be  made,  whether  to  fome  Points 
of  the.Frocefs>  or  to  fome  of  the  Suppofitions,  But  I  faw  not  well  how  to 
wave  it,  without  making  the  Computation  much'  more  perplexed.  And  i^ 
af matter  lb  Nice,  and  whidi  muft  dependxipon  Phyfical  ObCbrvadobs, 'twili 
be  hasd.to  attain  fuch  Accuracy^  as^  not  to  fland  in  need  of  fome  Allow- 
ances. 

45«  Somewhat  might  have  been  further  Added, 'to  dire£l  the  Exprnifieuti 
fuggefted  at  P.  19.  and  294  But  that  may  be  done  at  Leifure,  after  Deli^ 
bention  had,  which  way  to  attempt  the  Experiment. 

4^;  The  like  is  to  bo  faid  of  the  di£fei^t  Ke(iftance  wKich  di&iefit  Bo« 
dies  may^mcet  with  in:the  Sime  MeJUum^  according  to  their^  difierent  Griavi^ 
tiesr  (extenfivdy  or  intenfively  confidered)  and  tlieir  different  Figures  and 
Portions  in  Motion.  Whereof  hitherto  we  have  taken  no  account;  but  fup« 
pofed  them^  as  to.  all  thj^,,to  be  Alike  and  Equal. 

47;  The  Goattputatioci  (in  P.  3^,  40,;  41)  may»  if  that  be  alfo  defiied,  be  ^i^  17^  177* 
thus^r^KfenMd  by  lines  aiid>  Sp4ce$.  The  Ablatives  a^m  a^m  m  a.  &c. 
(being  tfaeikme  with  the  fM  G^umn  tM<etil>ackwani)  are  fitly  repretented 
by  theS^imentsof  NF,  (beginning  at  N.)  and- therefore  by  Parallelogranls 
on  thefe  Bi^4itfiaBaiiig.theic6m)iK)n  Height  <^  F/r,  or  NQ^;  The  Aggre- 
gate o^  wUich  is  N  hi'Ot  F  Qi  aiidib  many^  times  1,  by,  fo  many  equal 
Spaces,  6n  the  iame'Bkift^i^Mwceit  the  Oiitte  Pai^  terminated  at  the  Hf^ 
perbola ;  The  Aggr^te  of  which  is  A  F  N  Qn.  From  whence  if  we  Subduft' 
the  Aggregate  of "  Abfaitivbr  F  Qi;  the  remaining  Trilinear  b  C^u,.  xepre- 
fcnts^the  Deftient. 

48.  If  to  this  of  GraviQ^  be  joined  a  Projefting  l?*orce;  which  is  to  the 
Impulfe  of  Gravity,  as  A  K  to  i&F,  (be  it  greater,  lefs,  or  eqtal)  taken'ia* 
the'  fame  Line;  the  lame  Parallels  determine  Proportional  P^^j^I^^^W^oOqIc 
whole  Aggregate  is  K  Q.  I   ^        ^ 
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4^  And  therefore^  if  this  b^  a  peip^ndicular  Proje^og  downwayds^  then 
h  K  i  w  (the  Sum  of  this  with  the  former)  reprefetits  the  Defccnt. 

50.  If  it  be  a  Perpendicular  Upwards  j  then  the  difference  of  thefe  two  re- 
prcfents  the  Motion ;  which  fp  long  as  K  Q^is  the  greater,  is  Afcendent :  hut 
Defcendent^  when  h  Qji  becomes  greater;  and  it  is  then  at  the  Highefl  when 
they  be  equal 

'  51.  If  the  Projeftion  be  hot  in  the  fame  Perpendicular,  (but  Horizontal 
or  Oblique) then  K  Q^reprefents  the  Tangent  of  the  Curve;  and b  Qn, the 
Ordinates  to  that  Tangent,  at  the  given  Angle 

5  2.  But  the  G)mputation  before  given,  I  take  to  be  of  better  ufe  than  this 
Reprefentation  in  Figure.  Becaufe  infuch  Mathematical  Enquires,  I  chufe 
to  fepcrate  («$  much  as  may  be)  what  purely  concerns  Proportions ;  and  con- 
fider  it  abftraftly  from  Lines  or  other  matter  wherewith  it  is  incumbred. 
As  to  the  Queflion  propofed;  Whether  the  Refillance  of  the  Medium  does 
»ot  atwavs  take  off  fuch  a  Proportional  part  of  the  Force,  Moving  through 
it,  as  is  tneSpeciiick  Gravity  of  the  Medium  to  that  of  the  Body  Moved  in 
it:  (for  if  fo,  it  will  favc  us  the  trouble  of  Obfervation.)  I  think  this  can  by 
no  means  be  admitted;  For  thert  be  many  other  things  of  Confkkration  herr* 
in,  befide  the  Intenfive  Gravity  (or>  as  fome  call  it,  the  Specifick  Gravity^ 
of  the  Medium. 

A  Vicious  Medium  ihall  more  refift  than  one  more  Fluid,  though  of  like 
lotenfive  Gravity. 

And  a  fharp  Arrow  fball  bore  its  way  more  eafily  through  the  Medinm 
than  a  blunt  headed  Bolt^  though  of  equal  Weight  and  like  Intenfive  Gra^ 
Tity. 
And  the  &me  Pyramid  with  the  Pointy  than  with  the  Bafe  forward. 
And  many  other  like  Varieties,  intended  in  my  P.  4^. 
But  thisl  think  mav  be  admitted,  namely.  That  Different  Mediums^ 
^uallv  Liquid,  (and  other  Circumftances  alike)  do  in  fuch  Proportion  Refifi» 
as  is  their  Intenfive  Gravity.   Becaufe  there  is,  in  fuch  Projportion,  a  Heavier 
Objeft  to  be  Removed,  by  the  fame  Force  which  is  one  of  the  thingstowhidh 
P.  ai.  refers. 

And  again :  The  Heavier  Projeft  once  in  Motion,  (being  equally  fwift^ 
and  all  other  Circumftances  alike)  Moves  through  the  fame  Mediimi  in  fuch 
Proportion  more  ftrongly,  as  is  itsf  Intenfive  Gravity:  Foe  now  the  Force  is 
in  fuch  Proportion  greater,  for  the  Removal  of  the  fame  Refiftance.  And  this 
is  part  of  what  my  P.  30.  Infinuates. 

put  where  there  is  a  Complication  of  thefe  Confiderations  one  with 
another,  and  with  many  other  Circumftances,  whereof  each  is  feveially  to 
be  confidered;  there  muil  be  tefpeft  had  to  all  of  them« 

D'wIHia^iJ^  *  X.  1.  ^  hww  hmfar  a  Gun  fhom  Point  Blauky  (as  tbey  caB  it)  that  isy  fi 
r^int  BtMHi  n/tax  the  Level  of  the  CjUnder  of  the  Piece ,  that  the  Difference  is  either  not  difiem* 
^/i^ci-,  tke  i^j^^  ^^  mtmfideraik.     " 


Digitized  by 


Go©gle 


( m  > 

I  '  On  a  fit  Platfort^iVUiCt  and  Point  the  Gun  it  a  Mirk  as  lalrgc  as  thr  Bui-  $^^J^5" 

let,  fome  50^  do,  6^Inore  Yards  diftant,  foas  the  underfide  of  the  Mark^S/«/Gw. 
'  may  be  in  the  fame  Lev^l  ot  Line  with  the  underfide  of  the  CjUndev  of  the  Kob^Mway!^ ' 

J  Piece.    Then  between  the  ^^and  the  Mark  at  convenient  Diftances,  place  «.  2^.  p.  473» 

I  pieces  of  Canvas,  Sheets  of  raper  pafted  together,  or  the  like,  upon  ftakes  ^^^  ad.  145^7. 

iixM  in  the  ground,  fo  as  the  underfide,  being  Level  with  the  Horizon,  may 
'  juft  touch  the  Vifual  Line,  thatpafleth  from  the  Eye  to  the  upperfide  of  the 

«  Mark,  when  the  Eye  is  placed  in  the  Line  thdt  pafleth  fronv  it  to  the  upper- 

fide  of  the  Cylinder  of  the  Gun  i  the  Canvas  being  lo  broad  and  long,  that  if  the 
I  BuDet  pafs  through  it  2  or  3  Foot  higher  than  the  Level  of  the  Mark,  or  of 

i  cither  hand,  the  Hole  it  makes  may  make  it  known,  howmuch  it  Flieth  high- 

^  er  than  the  Level  of  that  place.   It  the  Bullet  falls  Lower  than  the  Mark,  and 

touch  not  the  Canvas,  the  Gun  may  be  the  next  time  raifed  a  little,  and  fo  on 
I  jtill  the  Bullet  Hit  the  Mark,  or  as  High  as  it.    If  it  fall  as  high  as  the  Mark 

1  and  Cut  the  Canvas,  the  Mark  and  Canvas  may  be  brought  nearer  the  Gun : 

I  But  if  it  fill  as  high  as  the  Mark  and  do  not  Cut  the  Canvas,  the  Mark  may. 

[  be  removed  to  greater  and  greater  Diftances. 

f  If  this  way  01  Experiment  be  made  for  further  Diftances  and  Raifings  of  the 

Piece^  as  High  as  conveniently  may  be  above  the  Level,  and  fche  Diftances 
meafured,  and  then  all  Rand<ms  above  thefe  likewife  tried  and  meafured,  th& 
Diftance  of  an  Objed,  to  be  Shot  at,  being  known,  and  other  necefiary 
Cautions,  beneath  to  be  mentiened,  carefully  obferved,  good  Gunmrs  may 
with  great  Confidence  undertake^  to  Hit  the  Mark,  be  the  Diftance  what; 
it  will,  fo  it  exceed  not  the  reach  of  the  Gun. 

2.  To  bwv)  what  Quantity  of  Powder  is  the  juft  Charge  of  aigf  Piece,  fo  a^  it 
maketb  thefartheft  Shoty  and  Fires  totally. 

I.  Raife  the  Gun  to  a  mean  Random,  as  of  20%  or  25%  and  Shoot  witfi 

the  ordinary  Charge  of  Powder,  in  fome  convenient  Ground  where  the  Fall 

of  the  Bullet  may  be  eafily  feen,  and  having  made  a  Shot,  meafure  the  Di-* 

ftances  with  a  Chain  between  the  Hole  made  by  the  Bullet  and  the  MutjxM  of 

x^x^Gun. 

2.  Then  inftead  of  a  Full  Charge  of  Ponder  ufed  in  the  firft  Shot,,  take  t^^ 
part  lefs,  or  fome  fuch  Proportion,  for  the  next  Trial,  doing  all  things  elfe- 
as  before.   . 

g.  For  a  third,  fourth,  or  more  Trials,,  diminifh  ftill  the  Quantity  of 
>  Powder,  by  tt  at  a  Time,  till  the  Shot  be  confiderably  fhorter  than  at  firft.    '. 

*  4*  Then  take  t4  more  than  the  firft  Charge,  and  do  all  things  elfe  at  be* 
I  lore,  and  fo  continued  more  Trials,  increafing  fUll  the  Quantity  oi  Powder  iii 

the  fame  Proportion  every  new  Trial,  tillyou  find  the  Increafb  of  the  Otef^# 
does  not  make  the  Piece  Shoot  further  :  Only  Overcharge,  not  fo  far  as  to 
endan^r  the  Gun. 
■  5,  Three  or  more  Shot  are  to  be  made  with  every  different  Oiorge^  and  at 

every  feveral  Trial,  that  the  Certainty  may  the  better  appear. 

6.  The  firft  Shot  being  Mealured  and  Marked,  the  reft  may  all  be  Mea- 
fured from  it^  or  from  one  mother  to  fave  Labour^ 
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7.  The  Gunh  to  be  Pointed,  Placed  and  Ordered,  every  time  in  me  and 
the  fame  Place  and  Pofition,  aiming  ftill  at  the  fame  Mark,  or  Pointing ftill 
at  the  fame  Line  or  Azimuth  ;  that  fo  all  the  Shot  may  fall  in  the  fame 
Line  as  near  as  is  PoflBble. 

8.  The  Powder  /which  ought  to  be  all  of  the  {ameGoodnefs)  muft  beex- 
aftly  Weighed  every  time  the  Piece  is  Charged,  left  it  having  been  Weighed 
long  before,  the  Weight  may  be  altered ;  though  Experiment  may  be  made 
with  Cartridges  and  without. 

9.  The  Powder  and  Bul/et  is  to  be  Ranted  home  equally  at  every  Shot ; 
though  the  Loofer  the  Powder  lie,  it  Ftre  the  better. 

10.  When  the  right  Charge  of  a  Piece  is  found,  that  makes  the  fartheft 
Shot  in  the  Ordinary  and  Plain  way  oiChargingy  M.  de  Senses  Contrivance  of 
a  fVedgemay  be  tried,  to  make  it  Shoot  farther;  which  is  a  piece  of  Board, 
fo  long,  as  being  thruft  home  to  the  Breech  of  the  Piece  at  one  End,  the  o- 
ther  may  reach  farther  out  than  the  outfide  of  the  Bullet  being  Rammed  up 
to  its  place ;  broad  about  an  Inch,  and  thin  fo  hv  as  the  JVmU  before  the 
Bullet  reaches  on  the  outfide;  there  it  is  to  have  a  Shoulder,  from  which  (or- 
ward  to  the  end,  it  is  to  be  cut  a-flope,  like  a  JVedge,  being  of  fuch  thick- 
nefs,  as  that  at  the  place,  where  the  Center  of  the  BnOet  is  to  be,  it  may 
make  it  ftick  fo  faft,  that  the  Powder  finding  more  Refiftance,  may  at 
length  Drive  it  out  with  the  greatar  Violence. 

1 1.  Another  of  this  Nature  is  a  IVooden  Tamfton,  like  apiece  of  a  Cylin- 
der, big  enough  to  fill  the  hollow  Cylinder  o(  the  Gutty  the  length  fomewhat 
more  than  the  Diameter  of  it,  and  Hollowed,  to  wards  the  Bu^,  fo  as  to  fit 
it ;  and  either  Flat  or  (which  is  better j  Hbllow  likewifrtowards  the  Pvmder^ 
and  ferving  infteadof  fVadd*  Thefe,  and  fuch  others,  will  protobly  rend- 
er the  V^thOt  of  the  Powder  greater,  than  otherwife  it  would  be  :  But  Care 
muft  be  had  that  they  do  not  endanger  the  Piece.  - 

11.  The  Strength  of  the  Peiwder  muft  be  examined  by  a  Powder  Triers  that 
raifeth  a  Weight,  fuch  an  one  as  hath  been  contrived  by  Mr.  Hook. 

13,  The  (ame  BuBet  is  to  be  madeufe  of,  if  it  can  be.had,  till  the  Figure 
of  it  be  Marred  ;  otherwife  another  as  near  of  the  fame  Size,  Shape  and 
Weight,  as  is  poffible. 

lA.  Obferve  the  Stretch  and  Pojitim  of  the  ff^nd^  and  at  what  Mimndt 
the  Mark  ftands  from  the  Gun  at  every  time  of  Shooting:  And  take  precife 
notice  what  effeft  it  hath  upon  the  Bullet  in  carrying  it  turther,  in  hindrings 
or  turning  it  afide. 

I  J.  Note  the  Figure,  Dimenfions,  and  Weight  of  the  Gun,  Camage,  and 
If^els ;  and  Record  every  thing  exadly  in  a  Book,  as.alfa  every.  Acddoit 
and  Obfervation. 

itf.  After  all  other  Experiments  are  made,  every  Piece  may  be  Tried  with 
the  Right  Charge  ai  Powder,  laying  every  time  more  and  jnor«  Weight  up- 
on the  Carriage  I  and  at  laft  Fixings  the.  G^i^a  fQ,*a$  it  may,  not  RkoUzt^Wi 
obferving  every  time  how. far  thei  BuJlet  gpcs,  and  how  much  left  J^ftwtaf 
than  the  full  Charge  will  fervc  to  Shoot  the  BuVety  when  the  Piece  is  Ffxr,* 
as  ^as  the  whole  Ojorgf  does,  when  it  Ricoils  freely.  ^  _        i 
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17.  The  Jli^  Chm^  fornix  the  bfcft  Kmhm  is  to  be  fought,  by  Trying 
$n  Kwiemsy  by  Degrees  at  a  time, 

3.  To  knew  V)hat  (run  fhoots  farthefi. 

I.  A  Gun  to  be  prepared  of  Ctdverine-Bore  (as  being  held  the  beft  for 
Shooting  Far)  but  much  Longer  {double  the  ordinary  Length  may  do  well) 
and  without  any  Ring  about  the  A^z^zJe^  is  to  be  placed  as  in  the  former 
.  ExfertTHentSf  and  Charged  with  the  Ordinary  Charge  of  a  Culvmney  or  lather 
with  that  Quantity,  which  by  the  former  Experiments  (hall  be  found  the  bcil; 
and  being  Shot,  the  fall  of  the  BuBet  is  to  be  Mark'd,  and  Diflance  Meafured. 

a.'  Then  Try  Lefs,  and  More  Povider  in  her,  as  before 

3.  Then  Cut  off  two  Inches  of  the  MuzzJe  with  a  Saw,  and  Place  the 
Piece*  fo  cut  oflF  in  the  Carriagey  or  their  JVeight  of  Lead  in  a  convenient^ 
Figure,  that  the  Recoil  may  ftill  be  the  fame ;  and  try  as  before,  doing  every 

\  thmg  in  the  (ame  manner :  And  fb  cut  off  ftill  for  new  Trials,  till  the  Sho^ 

^  begin  to  isM  fliorter  than  before. 

4.  The  fame  may  be  done  with  Guns  of  Different  Beres. 

t.  Mar.  18.  itfji.    At  200  Tards  Diflance  from  the  Platform  kr  gttatf^f^^^^^fi 

I  Ordinance  at  tVoohnchy  there  were  raifed  three  ButtSy  one  behind  another:  J^g^^^  Ow 

The  Space  between  the  firft  and  fccond  Butt  was  14  Yards,  between  the^!5l-^**^*' 
fecond  and  the  third,  eight.    The  ThicTmefs  of  each  Butt  was^  19  Inches,.  *  ^'^^"^ 
whereof  1 3  was  of  Beams  of  MafTey  Oak  faflened*  into  the  Ground  and  Ict^ 
fo  clofe  that  they  touched  each  other :  Oh  each  fide  where  Planks  of  Qak^  3 
Inches  a  piece  in  Thicknefs  and  thefe  were  jpyned clofe,  and  faflened  on  both« 
Sides  with  Iron  Bolts,  and  flrong  Pins  of  Wood ;  and  on  the  Back,  at  the 

'  ends,  and  on  the  middle,  there  were  3  Braces  of  Elm,  a  Foot  in  Breadth,  and 

5  Inches  in  Thicknefs, 

The  firfl  Experiment  M^ras  within  Ihm  Dertty^Owmw^.  having  a  Cylinder  Eire; 
of  3500  lib.  Weighty  the  EuOet  31  //fc  df  &ony  the  Pcrj)J^  16  RS:  which 
Pierced  through  the  two  Firfl  ButtSy  and  fhick  iii  the  third,  fo  asr  the  Balt^ 
was  almoft  quite  within,  but  the  Timber  not  (hivered  (fmall)  nor  fcarce 
Split.  The  Butts  being  touched  by  me,  felt  not  warm  ,*  the  like  Execution 
ttfas  done,  when  it  was  Charged  with  9^  kb.  as  alfo  when  with  %^liL  oi^ 
Pomler. 

The  fecond  Experiment  was  with  an  Iron  D^^Osmtmy  haiviiig  a  T^pet 
Morey  and  being  3^00  lib.  in  Weighty  and  4  Inches  longer  than  the  former, 

>  the  Iron  Bullet  32  lib.  and  the  Pctwderj  lib.  which  in  three  Trials  ieemed  to- 

have  the  fame  Force  with  the  Firft.    One  of  the  Shots  piercing  through  the 

'  ftcond  Butty  and  Lighting  near  the  Edge  of  the  middle  *  Butt  of  Elm,  Tore  *  a^^cf. 

^  it,  but  by  the  yielding  of  it,  the  Bullet  glanced  afide  otf  the  third  Btttt,  and 

entered  into  the  Earth. 

^  The  third  Experimttt  yras  with  a  vviioid  Culverine  in  Brafsy  of  5300-/*/ 

in  Weighty  11  Foot  one  Inch  in*  i>i?pAi  iffiih  a  7^  Bcre;  the  iron  Bullet  wte 

i  x8  UB.  in  Weight;  the  Pov;der  in  the  firft  Trial  lo  lib.  in  the  fecond  9  lib. 

^  in  the  third  8  lib.  which  laft  Proportion  did  the  beft  Executiony  and  jpaffed 

'  throi^h  the  two  Firft  5a«x,Enteringgcntly.i«athr  Third,  which  the  former 

two  did  touch,  but  not  Enter*  The    ^ 


The  Fouhh  Expetimenl  was  with  a  whole  CulwriHi  in  Brafs.  made  at 
%nfierdam  for  the  Premh^  with  this  Mark,  33>8o>  being  zo  Foot  Long,  and 
not  very  Thick  in  the  Breech;  the  firft  Shot  with  9  lib.  of  Powder,  18  lib.  of 
Bullet-Irony  paft  throvigh  the  three Sn^rx  and  entered  one  Foot  into  the  Ground; 
it  pafled  by  the  Joints  of  the  Timber,  two  Planks  having  been  beat  down 
betore.  1  he  fecond  Shot  with  8  lib.  Powder,  pafled  through  two  Btats  and 
Grazed  between  them.  The  third  with  8  lib.  paft  Two  Butts,  and  7  Inches 
into  the  Third,  but  the  Firft  Butt  was  much  Battered  bcfore,where  it  Entered. 
The  Fourth  Shot  pafled,  with  8  lib.  of  Powder,  two  Butts,  and  in  both 
Butts  through  the  midft  of  a  Mafley-ftrong  Beam  ^below)  that  had  not  been 
Battered. 

The  Fifth  Experiment  was  with  an  Iron  DemyCuherine,  having  9  lib. 
Bullet  in  ton,  and  4  lib.  Powder  j  this  paft  one  Btut  (which  was  Tom  be- 
fore) and  Entered  the  fecond. 

This  r  Culverine  was  Shot  8  Times,  as  faft  as  they  could  Charge  it  with. 
Powder,  and  the  Jron-BuSet,  and  yet  was  but  fcarce  Lukewarm  at  the  Breech, 
a  little  more  in  the  Midft,  moft  at  the  Muxxky  and  this  laft  fcarce  fo  Hot  as 
my  Hand,  and  yet  the  Gufmers  in  Charging  her,  wet  not  at  all  the  Scoop,  or 
^unge. 

The  Sixth  Experiment  was  with  a  Brafs  Demy-Cuherine,  the  Breech  of 
her  was  13  Inches  4-,  the  Mmh  9^.  The  VirH  Shot,  with  4  lih.  of  Powder, 
9  lib.  iron-BuBet,  paft  twtf  Butts :  The  Second  Shot  with  3  lib.  of  Powder, 
paft  almoft  two  Butts :  This  proved  to  be  the  beft  Shot,  becaufe  the  Timbers 
were  the  Strongeft. 

sb$mHMhjf  tbi  XL  Whereas  ordinary  Wii^  Guns  do  their  Eflfedty  the  CompreJJion  of  the 
iW '(f*%^  Air :  Ottho  Ghericke  hath  found  a  new  fort  that  Shoots  by  RarefaSiion ;  and 
Dr.  Papio.  his  hath  publifhed  that  Device  at  large  in  his  Book  about  Pneumatick  Expe^ 
•.179  ^  ««•    yjjfi^ff^^    I  have  Contrived  another  which  I  take  to  be  Better. 

»£.  i7«.        A  A,  is  a  Pipt,  very  Eaual  from  one  end  to  the  other. 
J«a.  Ao.  ieA4.     B  B,  a  fmall  Pipe  Soder  d  in  a  Hofe  near  the  end  of  the  Pipe  A  A,  and  ap-  1 

pl/d  to  the  Plate  of  the  Pneumatick  Engine.  , 

.    CCCC,  Some  kind  of  Stool,  to  bear  up  the  Hinder  part  of  the  Pipe  ! 

A  A. 

D,  A  Piece  of  Lead  fitted  to  the  Bore  of  the  Pipe  A.  A. 
The  Pipe  A  A,  is  to  be  Shut  at  both  Ends  by  Valves  outwardly  applied, 
and  fo  the  faid  Pipe  A  A,  though  never  fo  Big,  may  be  Exhaufted  of  Air  by 
means  of  the  Pneumatick  Engine :  Which  done,  the  Vahe  towards  D  muft 
be  fuddenly  opened,  fo  that  the  whole  Prefliure  of  the  Atmofphere  Adin^ 
upon  the  Lead  D,  may  drive  it  along  the  Pipe  A  A,  with  foch  a  Swiftncfe, 
that  it  will  be  able  to  carry  it  to  a  great  Diftance :  And  becaufe  fuch  a 
Valve  Shutting  a  great  Hole,  would  prove  very  difficult  to  be  Opened,  whed 
the  Pipe  A  A,  is  of  a  great  Bore,  the  Aperture  towards  D,  may  be  left  much 
fmaller  than  the  Pipe\  the  Swiftnefs  of  the  Air  l>eing  fo  great,  that  even 
through  a  pretty  fmall  Aperture,  it  prefled  the  Lead  Dj  as  freely  almoft  as 
if  the  whole  Bore  was  quite  Open.  tT^ 
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Ilaviiig  ^MKd  a  Barrel  dfiyinga  Uai  of  two  Ounces,  the  Experimeitt 
was  fliewn  hctote  the  Roj^  Society^  and  the  Eflfed  was  found  very  Confide^ 
xable^  the  Force  bdng  little  lefs  than  that  of  the  JVind-Gun  by  Cmpreffion ; 
the  fame  Experiment  being  afterwards  repeated  with  a  Longer  Bmrel,  'twas 
found  that  the  Length  in  this  way  of  Shooting  was  very  little,  if  any  Ad- 
vantage. 

Xn.  My  Way  of  Computing  the  yelocity  of  the  Air  (which  I  think  is  bet-  ^^'J^^^^^y^ 
ter  than  the  Trial  made  by  the  Royal  Academy  at  Paris)  is  Grounded  upon  this  Atr  ^Jjhd  Lo 
Hydroflatical  Primiple^   That  Liquors  haw  a  Strength  to  Afcend  as  High  cb  their  Zce'^i''^ 
Source  is  y  and  although  the  Rejiftance  of  the  Medium  does  always  hinder  Jets  h  ^r.  pipin. 
d^Eau  in  the  Open  Air  from  reaching  cjuite  fo  High,  neverthelefs  the  Liquor  oa.l'n.^681.' 
at  its  firfl  Spouting  out,  hach  the  neceflary  Swiftnefs  to  come  to  that  Height. 

Prop.  I.]  From  this  Principle  may  be  cafily  deduced  this  Propofition, 
That,  of  two  different  Liquors  driven  by  the  fame  Prejfurey  that  which  is  in  Specie 
Lighter  muft^  ajceni  Higher  than  that  ivhtch  is  heavier,  and  their  Heighu  will  be 
R/eciprocaBy  in  the  fame  Reafon  as  their  Specifick  Gravities  are. 

Prop.  IL]  From  the  foregoing  Propofition  another  may  eafily  be  Deduced, 
vit^  That,  of  Differing  Liquors  bearing  the  fame  Preffure,  thofe  that  are  Lighter 
in  Specie  nmfl  acquire  a  greater  Swijinefsy  and  their  Differit^  Velocities  are  to  one 
another  *  as  the  Roots  of  the  Speci&k  Qrauities  of  the  f aid  Liquors, 

For  we  have  feen.  Prop.  I.  That  the  Heights  to  be  Attained  are  ^  in  the 
£une  Reafon  as  the  i^ecifick  Gravities ;  Now  GaBilamy  HugenitHy  and  others, 
have  Demooftrated,  That  the  Velocities  of  Bodies  are  to  one  another,  as  the 
Square  Roots  of  the  Heights  to  which  they  may  Afcend  :  And  fo  in  this  Occa* 
fion  they  are  alfo  *  as  the  Roots  of  the  Specifick  Gravities. 

If  therefore  We  would  know  what  is  the  Velocity  of  the  Air  being  driven 
by  any  Degree  of  Preffwre  whatfbever,  we  ought  but  to  find  what  would  b^^ 
the  Velocity  of  Water  under  the  iame  Preffwre :  And  then  take  the  Square  Roots 
of  the  Specifick  Gravities  of  thefe  two  Liquors  ;  becauie  as  much  as  the 
Square  Rjm  of  the  Specifick  Gravity  of  PVater  doth  exceed  the  Square  Root  of 
the  Specifick  Gravitf  of  the  Air ;  fo  much  in  Proportion  will  the  Velocity  of 
Air  exceed  the  Velocity  of  IVater.  For  Example;  when  I  would  Compute 
what  ihould  be  the  Swiftnefs  of  a  BuBet  {hot  by  my  Pneumatick  Efiginey  I 
fhould  atfiift  Otfnpute  what  was  the  Velocity  of  the  Air  itfelf  that  drove  the 
Bullet:  I  did  therefore  take  notice.  That  in  this  Occafion  the  Air  bears  a. 
Prefliire  much  about  the  fame  as  that  of  IVater  when  its  Spring  is  32  Foot 
High.  Now  fuch  fVater  would  fpout  out  with  a  fufficient  Velocity  to  afcend  3  z 
Foot  Perpendicular,and  therefore  according  to  the  Rules  and  Obfervarionsof 
CaBilauSy  HaHej,  and  others,  fuch  Water  hath  the  Velocity  of  45  Foot  in  a 
Second.  It  remains  therefore  but  to  know  the  Proportion  of  the  Gravity  pi 
the  Air  to  that  of  Water :  And  we  have  found  it  not  to  be  always  the  fame; 
becauie  the  Height,  the  Heat,  and  the  Moifture,  of  the  Atnufphere,  are  Va-^ 
Tiable :  Neverthele6,  we  may  fay  in  general.  That  the  Reafon.  between  the. 
^nifidt  Gravities  of  fVoM  and  Air  is  much  about  840  to  i.    Taking  then 
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cotH)ixtdo  tlm  the  ykhc^ci  Air  muft  Exceed  that  of  A^ir^ by  39  Times» 
And  &  aEiultiplyiiig  45,  the  l^ifhciiy  of  if^^^,  by  ap>  we  ftiil  fiiid>  that  the 
Fehcity  of  ^>  driven  by  the  whole  Pveflfui^  of  the  Mm^hiH^  is  about 
1305  Foot  in  A  Second. 

w'inA  pr$Akt4      XlII.  In  the  Brafs-lVorh  at  TiWi,  the  Waters  Blows  the   -Rr^>  not  by 

%l!n^%  *^    Moving  the  Jielbws^  but  by  affording  the  Wind.    Thus  :  A,  is  the  River^ 

f>r.  wii.  Pope.  B,  the  F^  of  it.  C,  the  Tute  into  which  it  Falls.  LG,  a  Pipe.  G»  theOn- 

"''««:  179.     /^  ^^  ^^  ^^>^»  ^  M>  of  the  IWiwx-  OK,  the  aarth.  E,  a  Hole  in  the 

Apr.  Ao.  166^  Pipe.    F,  a  Stopper  to  that  Hde.  D,  a  pkce  Under-ground»  by  which  the 

Water  runs  away.    Stopping  the  Hole  £,  there  is  a  perpetual  ftrmg  H^wd^ 

ifTuing  forth  at  G  :  and  G  being  ftopt,  the  ffyiitd  comes  out  fo  Vel^ently 

at  £,  that  itwill,  I  believe^  make  a  £^play,  like  that  at  Frefcath 

^nl^aZ^t     *IV.  Whatever  Men  may  imagine  concerning  JArizomal Sails,  1  doubt 

frr  «  ^\lJf  there  ne^  will  be  ibund  a  better^  and  more  Advantageous  way;  ^r  leceu^* 

m^M.      '  ing  the  Strength  of  the  Wind,  or  Motion  of  the  Air,  thaa  Perpendiuilar  Vaneh 

Dec 'apI  1ii«i    **^  ^  *  True  Form,  fo  as  every  part  thereof  may  draw  alike.     But  be- 

cau£e  I  find  divers  have  of  late  attempted  Hmt/mtal  Vmm  for  MiUs,  I  lludL 

explain  a  Way  of  making  Horizomal Vanes  capable  of  Performing  the  M>fi 

that  is  PoJJible  with  yifines  of  equal  Extenfim. 

T'he  hruention  is  founded  upon  the  fame  Principle  with  that  of  the  Sailings 
of  Snps,  and  other  Vejfebwp^yn  the  Sea;  namdy.  Upon  Difpofing.and  Or- 
dering of  the  Vane  or  Sail  fo,  as  to  fiand  in  the  befi  Pcfiure  'tis  poffiUe  to. 
Move  the  Arms  oj  the  MB,  or  the  Body  of  the  Shif^  inthatWof  it  ii  to  be  Mved^ 
hy  tfje  Force  of  the  Wind  Blowing  thm  or  thm  againfi  them. 

The  Fhft  Primifle  then  common  to  both,  i$,  that  the  Fime  br  SmJ  be  as 
near  as  'tis  poflible,  a  perfeS  Plain  and  ^miti  Superficies,  without  any  Belly- 
ing, Bunting,  or  Curvity  m  the  Sujperficies  tha!eof,  upon  whkh  the  Motir 
on  or  Force  of  xhi&Wind  is  Imprefied. 

Secondfy^  That  the  Air  may  have  as  many  Paffs^s  between  the  parts  oC 
the  Vane  or  Sail  as  may  be,  that  the  Moved  Air  may  tome  to  it  vs  freely  ta- 
may  be,  without  being  Intercepted  by  a  Stagnam  Air  belbxe  i^  to  lu^ede 
or  IWvert  its  Force. 

Tleirdfyy  I'hat  thePlain  of  the  Vane  or  &i7be  put  in  the  Middle  Ms&uiUr 
on,  between  the  Way  of  the  Wind  and  the  Way  of  the  Arm,  at  diat  of  the 
Body  of  the  ^p. 

The  Contrivance  itfelf  is  'fids. 
sig.  tSo.  Let  A  B,  (igniHe  the  &ream  or  Curient  of  the  Air  or  Wind,  Mc/rmg 
from  A  to  B,  and  let  C  reprefent  the  Center  of  the  Awor  SpO^  fiaiid^* 
ing  Perpendicular  to  the  Horizonj  upon  which,  at  the  Top,  is  fixed  at  Right 
Angles,  the  piece  D  H,  making  the  two  Arms  C  D,  juut  C  H,  vpon  the 
Ends  of  which  the  Fanes  M  N,  are  Moved  on  Spindles -,  ibas  tfaac  the  Plttii 
of  the  Fane  doth  always  pafs  throu^  the  Point  D  :  I  fay,  thefe  Fimes  fi> 
ordered^  fliallbt  always  pfaiced  in  the  moft.iJ«^iivi^^ 
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'  the  Jims  round  upon  the  (kid  Sj^indle,  whofe  Center  is  Q  in  the  Order  of 

«  DEFGHIKLD- 

^  J5ryf,  For  the  Vanes  placed  at  D  and  H,  I  fay.  They  are  fet  in  the  moft 

AJvamageom  Pofture  poffibk,  in  thofe  two  Points  :  For  Firft^  the  Vane  M  N 

at  D  being  to  move  Direftly  againft  the  Windy  the  mod  A(hjamageofiA  Pofture 

I  is  to  turn  its  edge  diredly  againft  the  PVtniy  and  thereby  to  give  the  leaft 

^  H^tfwe  poffible  that  being  the  only  Point  in  which  the  Vane  hippofed  only 

^  a  Duperficies,  Draws  not.   And  Secondly^  For  the  Vane  M  N  placed  at  H,  it 

t  ftandeth  the  moft  Advantagewjlyy  becaufe  its  Motion  being  dire^ly  from  or 

<  before  the  Wini^  it  fiandeth  mil  Crojsy  or  ^pofed  to  the  Motion  therelof 

i  Secondly y  The  Vanes  at  £,F,  G,  and  I,  iv>  L,  ftand  the  moft  Advaneageoufly^ 

\  becaufe  they  Divide  the  Angkj  between  the  IVay  of  the  Wind^  and  that  of 

the  Arms  in  thofe  Points  into  two  equal  Parts  and  confequentiy  the  Wind 

Imprdfeth  the  Greatcft  Force  in  the  moft  Dired  Way :  For  it  is  e^fy  to  be 

i  Demonftwted,  That  the  Force  Imprefled  on  the  Vane  by  the  Windy  is  Per- 

'  pendicttlar  to  the  Sur&ce,  and  confequentiy  that  the  Obliquity  of  the  Force 

\  to  the  Way  of  the  ArmSy  Increafed  by  the  Vanes  ftanding  more  full  againft 

the  Windy  will  have  a  lefs  Proportion  of  Power  to  promote  the  Motion 

i  thereof,  than  in  the  Pofture  here  Set.    And  fuppofins  the  Vanes  fet  Sharper 

to  the  Windy  the  Diminution  of  the  Force  Imprefled  by  the  Wind  on  its 

Sur&ce,  will  be  greater  than  the  Augmenution  of  its  Power,  by  being  mov-   ^ 

i  ed  more  Direftly  to  the  Way  of  the  Ams^  This  is  eafy  enough  to  be  Ge(^ 

metrically  Demonfirated. 
I  The  Vane  maybe  fo  ordered,  as  always  to  Stand  in  this  Pofture  by  a  great 

I  many  ways :  I  (hall  only  loftance  in  One,  not  the  beft  for  PraHicey  but  the 

moft  Eafy  to  be  undeiftood  and  Demonflrmed. 

Let  the  Vane  be  equally  Eiqpanded  on  each  fide  of  its  Axisy  by  which  the  %  i^u 
PrefTure  on  the  extreams  of  it  are  always  Counterpoifed,  then  Faften  upon 
the  Lower  end  thereof  a  Wheel,  which  may  be  in  Diameter  about  7  of  the 
Length  of  the  Arms  from  Hole  to  Hole;  then  Fix  a  Wheel  upon  the  Fr^me 
in  which  the  SfindU  of  the  Arms  do  Move,  that  (hall  be  of  half  the  Diame* 
ter  with  the  former,  and  to  contain  half  the  number  of  Teeth,  Then  by 
a  thiid  finall  Wheel,  Fixed  under  the  Armsy  of  a  convenient  Bignefs.  0)m- 
mimioi^e  the  Motion  of  the  One  to  the  Other ;  for  by  this  means  each 
Vgm  being  fo  provided,  they  will,  being  once  fet  Right,  always  continue 
I  to  b«  moved  and  Dsfpofed  in  the  true  Pofture  de(iied. 

This.  Omtfiwmoe  will  not  only  be  Ufeful  for  all  manner  of  common  Wind-  ^^Accmnttf 
Mttsy  but  alfo  for  Waeer-ASUs  in  Rivers,  where  there  can  no  Dam  be  made,  ^^^j^ 
I  ftS  may  aUb  the  PerpendkuUnr  Vanes  of  other  MiUsy  neither  of  which  has  been  rhii  c«flL* 

I  £>  imiGh,4^  JBmei  by  ttny  Perfon  whatfoevcr  that  t  have  hitherto  heard  of.  "'  '*  ^'  '^ 
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XV.  I.  The  Art  of  Plyitig  hath  been  in  aU  Ages  ^^m^i  by  many,  particu- 
larly in  theTimes  of  our  famous  Ftyar  R0£erBac$ny  who  lived  about  500 Years 
fince.    He  was  Believed  a  Mtigifiim  or  cSi^Ufer^  and  to  have  performed  what 
was  related  of  him,  \>y  the  help  of  Diabolical  Magicky  but  trom  the  pcrufal  ^^ip. 
•f  ieveral  of  his  excellent  W(frks  yet  Extant,  I  efteem  him  no  fuch  Per(bn,  ^d 
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I  rathef  find  him  to  luve  been  a  good  Matbmatkiant  a  knowing  hbcJurnkk^ 
z  rare  Chymiftj  and  a  moft  Accompliflied  Experimental  Phihfopher,  which  was 
ft  Miracle  tor  that  Dark  Age.    This  Man  affirms  the  Art  o(  Flying  PoffiUc, 
and  tnat  He  himfelf  knew  how  to  make  an  Engine^  in  which  a  Man  Sitting, 
might  be  able  to  carry  himfelf  through  the  Air  like  a  Bird  ;  And  affirms, 
that  there  was  then  another  Perfon  who  had  adually  Tryed  it  with   good 
Succefs.    We  have  not  wanted  Later  Inftances  in  England^  of  fevcral  Inge- 
nious Men,  who  have  employed  their  Wits  and  Time  about  this  De^n. 
Particularly,  I   have  been  credibly  informed.  That  one  Mr.  Gafcoigne  did 
about  40  Years  fince  Try  it  with  good  Efted  j  tho'  he  fince  Dying,  the 
Thing  alfo  Dyed  with  him.    And  even  now,  there  arc  nor  Wanting  fbme  in 
England^  who  affirm  themfelves  able  to  do  it,  and  that  they  have  proved  as 
much  by  Experiment.    We  have  little  or  no  account  of#the  Ways^they  have 
uken  to  Etfeft  their   Defigns ;    But  we  may  conclude   them   Defedive 
in  fomewhat  or  other,  fince  we  do  not  find  them  brought  into  Omtmm 
Ufe. 
^^'1h  f^'     *•  '^^^  ^^^^^'  Befnier,  a  Smith  of  Sable  in  the  County  of  M»w,  hatkln- 
mf r!  '  vented  an  Et^ine  for  Flying.    It  confifts  of  two  Poles  or  Rods,  which  have 

^''ft.  \L  at  Each  End  of  them  an  oblong  aaffie  of  Taffety,  which  Ou^e  Folds  from 
above  Downwards,  as  the  frame  of  a  folding  Window  Chaffie.  He  fits  thefe 
Poles  upon  his  Shoulders,  fo  that  two  of  the  Chafjies  may  be  before  him,  and 
the  other  two  behind  him.  The  Order  of  Moving  them  is.  thus :  When  the 
Right  HandStnkcs  down  the  Right  Wing  before.  A,  the  Left  I^  by  means  of 
the  String  E,  Pulls  downwards  the  Left  Wing  behind,  B,-  then  immediately 
after,  the  Left  Hand  Moves  or  Strikes  downwards  the  Left  Wii^  before,  d, 
and  at  the  fame  time  the  Right  Foct,  by  the  String  F,  Moves  or  Pulls  dowB 
the  Right  Wing  behind  D ;  and  fo  fucceffively,  or  Alternately,  the  Diago- 
nally Oppofite  ff?if^x  always  Moving  downwards^  or  Striking  the  Air 
together. 
n$t^9^^  3.  1.  P*  Prancefco  Lava  in  his  Prodnrnto,  finding  by  an  Experiment,  That 
Tr.  UM.  the  Weight  of  the  Air  Isttt  P^it  of  the  Weight  of  a  like  quantity  of  ^J^tow, 
•^-  *^"  he  concludes  certainly.  That  if  we  could  make  a  Veffel  of  Glafs  or  othw 
Matter  that  might  Weigh  lefs  than  the  Air  that  is  in  it,  and  (hould  draw 
out  all  it's  Air,  this  Veffel  would  be  Lighter  in  Specie  than  Air  itfelf,  and 
therefore  would  Swim  in  it  and  Afcend  on  High.  This  Hcfuppcfes  may  be 
done,  by  making  a  Roimd  Veffel  of  Thin  Plate  Brafs,  (Weighing  3  Ounces 
in  a  Sjuare  Fbot)  of  the  Diameter  of  14  Foot.  For  the  Surface  of  the  Ve&l 
will  be  ($16  Square  Feet,  and  the  ^r^^i  will  Weigh  no  more  than  1848  Ounces; 
whereas  the  Content  will  be  1437T  QtL  Feet,  and  that  Quantity  of  Air  wfil 
Weigh  2I55T  Ounces  :  So  that  that  Air  being  evacuated,  the  Veflel  will 
be  jott  Ounces  Lighter  than  Air,  and  therefore  will  not  only  Afcmd  int» 
the  Air,  but  alfo  carry  up  with  it  a  Weight  of  3077-  Ounces.  And  thus 
by  £ncreafin|  the  Bulk  ot  the  Velfel,  without  encr^ifing  the  Thkknefs  of 
the  Plates  ot  Brafs,  he  fuppofes  a  kind  of  Ship  may  be  mad^  to  Serial 
in  the  Air,  and  to  carry  two  or  three  Men  in  it. 
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i.  t.  The  Fallacy  of  die  Aitth^r^s  Reaioning  lies  ia  this  f  He  ftif  pofes  C$ppn^  of  ^jgj*.  y^« 

J  3  Ounces  in  a  Foot  Square  to  be  of  fuflicient  Thickncis  to  Refift  the  Prcffurc  orMoA. 

I  of  the  Air  in  a  Ghte  of  14  Foot  Diameter,  nay  of  any  Dimenfim.    But  in  this  ^'^^  '^  *^» 

i  we  can  nowife  Aflent  to^  him:  For  the  Pretfure  from  without  Inwards^  tho* 

\  It  be  always  the  (ame  upon  Equal  Surfaces,  yet  upon  Unequal  Surfaces  the 

(  Cafe  is  quite  otherways,  for  there  the  Preflure  will  be  found,  not  the  fame, 

\  but  to  Encreafe  always  in  the  fame  Proportion  with  the  Surface,  and  thence 

I  confequently^the  7hicknefs  of  his  Copper,  or  any  Metal  or  Material,  which  ho 

ihall  make  ufe  of,  mufl  Increafe  in  the  fame  Proportion,  with  the  Diameter 
of  the  Sphere,  and  confequently  the  Weight  of  his  Copper  mufl  always  hcreafi 
in  thefMie  Proportion  at  leaft  to  the  Solidity  of  his  Sphere  i  fo  that  by  his 
Augmenting  the  Quantity  of  his  Sphere,  he  has  no  manner  of  Advantage  of 
making  it  proportionably  Lighter  than  the  Jir,  and  proportionably  Strong^ 
but  the  contrary  :  For  it  is  manifefl.  That  a  Bigger  Sphere  fo  made  of  any 
Matter  we  yet  know,  has  lefs  Power  of  Refifling  the  (ame  Prejfure  of  the 
u4ir  than  a  Liefs,  becaufe  of  Finite  Refiflance  of  Matter  to  Pr^ure,  there 
being  fome  degree  of  Prejfure  that  will  Crujb  every  Body. 

XVI.  This  Engiite  is  compofed  of  four  Principal  Parts ;  the  Serpent  A  A,  AtSi^ti 
two  Foot-Steps  or  Tredd/es  B  B,  one  Clapper  C,  and  two  Arms  D  D,  D  D.      JK^f  2~ 

The  Serpent  or  Iron  Bar  A  A,  has  two  Elbows  E  E,  where  to  the  Ends  of  ^  de'ccmiefc 
the  Ropes  are  fix'd  that  Raife  and  put  Down  the  Fbot-fieps  BB,  FF  are  two  "*  j^^/fl^^^' 
l^ourths  of  a  Circle,  that  fucceffively  Reft  upon  two  Arches  or  Bows  of  J"^!  ^^  «^;^ 
Iron,  G  G;  which  are  above  the  C^/er  C,  to  Raife  it.  H  H  are  two  Teeth 
hf  Iron,  added  to  the  Serpent  making  an  Angle  of  25  Dig.  with  F  F,  and 
K  K  :  which  ferve  to  put  Down  a  Bafiule,  or  Sweep,  which  is  in  the  Arm 
that  carries  the  Shuttle.    The  Foot-fteps  or  Treddles  diflfer  in  nothing  from 
thofe  which  are  ufually  made  ufe  of,  only  the  Cords  that  hold  them  Pendent 
Arom  the  Ground  are  nx*d  in  the  Elbows  of  the  Serpent,  which  in  turning 
Raifes  and  puts  them  Down  by  the  help  of  two  little  Pullies,  upon  which 
the  Ropes  turti. 

ThcCldpper  is  fupported  between  two  Pillars,  with  a  Rope  double  twiftec^ 
which  occafions  it  to  make  a  kind  of  Spring,  and  caufes  it  naturally  to  give 
fi>rwards  to  Beat  the  Qoth. 

L  M,  is  one  of  the  Arms  which  Pafles  fredy  into  the  Canal  or  Pipe  NN, 
fupported  by  four  Pillars  of  Wood  O  O  O  O.  The  Motion  of  it  proceed^ 
ftom  the  foUowing  Parts.  FQ^,  is  a  Bafcule,  which,  though  unequally  di- 
vidicd  by  its  Supporter  R,  is  yet  in  JE^uilihrio,  the  End  PK  being- made  to 
wei^  cxaftly  as  much  as  R  vi. 

At  the  Extremity  of  this  Sdfcule  is  ty^d  a  Cord  which  pafles  through  t^ 
Pully  S,  and  terminates  at  the  Extremity  of  the  Arm,  where  it  is  fattened, 
to  a  little  Bow  M;  At  the  other  Extremity  of  the  fame  Arm,  that  is  to  lay, 
towards  L,  is  alfo  (aflened  underneath,  a  Cord  which  pafles  through  tM 
Pulley  T,  and  which  carries  the  Weight  V. 

At  the  fame  end  of  the  Arm  is  add^  a  little  Niche  Z,  about  the  bignefs  of 
half  the  Shuttle :  Then  over  a  little  Bar  XT,  which  pa^es  a-th^rt  the  Am^  ^qq^^ 
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there  lire  two  other  little  Pieces  of  Wbod»  having  at  the  end  of  them  t«o 
Teeth^  which  enter  into  the  Nkhe  Z,  through  two  Holes  whi<^  are  theic^ 
^f  the  one  fide  and  toother. 

To  the  Endsof  thefe  little  pieces  of  Wood>  there  is  a  little  Binv  of  Whale- 
bone or  Steel,  which  keeps  the  two  Ends  afunder,  and  foices  the  Teeth, 
which  ate  at  the  other  end,  to  enter  into  the  Nicbey  before  the  Cuid  pieces 
can  thcmfelvcs.  At  the  points  t  i,  are  two  Ropes  that  pafs  through  the 
Pullies  2  1,  fattened  to  the  Pillars,  o  304,  and  have  each  of  them  a  little 
Weight  at  the  end  big  enough  to  keep  it  from  paffihg  through  a  little  Bowl 
which  is  under  each  Pulley. 

This  Arm  thus  difpofed,  eoes  and  comes  in  the  Hole  NN,  in  the  follow- 
ing manner.  One  Tooth  of  the  Serpenty  already  defcribed^  ftrikes  upon  the 
Extremity  of  the  BafcuU  P  Q,  and  fo  caufes  the  End  Q^to  Rife  up,  which 
drawing  the  Cord&ftened  to  the  Point  Qj  makes  the^rwi  LM,  to  Advance 
forward.  But  when  afterwards  the  Tooth  of  the  Serpent  is  come  forth  agaia» 
then  the  Weight  V,  tied  to  the  other  End  of  the  fame  ArtHy  by  a  Cord  that 
paffes  through  the  Pulley  T,  forces  the  faid  Arm  by  its  own  Weight  to  Re- 
turn again. 

When  the  Arm  LM  is  in  its  ordinary  place,  the  two  little  pieces  of  Wood 
into  which  enters  the  Bar  X  Y,  enclole  the  ^mttk  by  means  of  the  Wale- 
bone  Sfring.  But  when  the  faid  Arm  approaches  the  other  oppofite  Ana, 
then  the  Cords  tied  to  the  Points  j  i>being  a  little  to  fhort,  and  the  Wei^ 
which  is  at  the  end  of  them  not  being  able  to  pafs  through,  the  iS^Vr^  gives 
^niy  a  little,  and  fothe  Shuttle  is  no  longer  epcbfed  by  the  Arm  which  car- 
ries it,  but  is  wholly  received  and  gralp'd  by  the  other  j  which  Ukewife  in 
its  Turn,  delivers  it  back  again  in  the  £une  manner. 

The  Motion  of  the  whole  Machine  is  made  at  the  rate  as  you  Move  the 
Handle  of  the  Serpenty  for  then  the  Arms  caufe  the  Threads  to  open,  and 
imnlediately  one  of  the  Arms  begins  to  Aide  in  towardiJ  the  oppofite  Arm, 
to  which  it  carries  the  Shuttle  zna  Retires,  immediately  :  At  the  fame  time» 
one  of  the  Quarters  of  a  Circle,  which  held  ths  Oappery  Elevated,  forfakes 
it,  and  leaves  it  for  to  flap,  and  then  the  oppofite  Quarter  of  a  Circle  Ele- 
.  vating  itfelf,  the  other  Elbow  changes  the  Thr^s,  and  the  other  ^m  Re- 
tires, and. fofucceflivel  v. 

'  The  Advantages  oTthis  Engine  are  thefe.  k  Qne  MB  will  fet  10  or  i  a 
tt  thefe  Looms  at  Work.  a.  Tou  may  make  the  Cloth  of  what  Areadtb  yon 
pliiafe.  j.  There  will  be  fewer  Knots  in  the  Clothe  fincc  the  Threads  will 
not  break  fo  faft  as  in  other  LoomSy  becaufetbe  Shuttle  that  breaks  the  great? 
eft  Part,  can  never  touch  them.  In  (hort.  The  If^ork  will  be.  carried  on 
Qujckefy  and  at  lefs  Charge y  \n  regard  that  inftesid  of  fcvend  Work-Folkf 
t^ich  are  required  in  making  very  larg«  Chtb$^  Oi^e  Boy  will  ferve  to  ue 
the  Threads  at  thefeveial  I^wras  &ft  as  they  breal^Md  to  order  the  i2|fi/f 
about  the  Shuttle: 
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I  XVII.  I  Os4er*d<i  JM^  of  a  pir e  o^  a  tPiiipH  to  lii  W&  bbhfifting  o^jUnun^u  of 

fewr  ^Wm^,  two  wJxasaad  a  Board  nailed  opon  the  vfxer.  The  Leffer  Wheels  ni^ff^ft^i*- 


W^re  4f  Inches  high,  and  the  Bjzger  Wheels  ^f-  Inches  high>  viz^  tt  of  the  aiSlaSbaif 
Ordinary  height  of  the  Wheels  ofa  Waggon :  The  Weight  of  the  Mi>del  was  Jfey?*"*  ^ 
^iatfioQi  ir  lit*  I  had  alia  two  other  Wheels  made  5t  Inches  high  to  be  ptit  ^  i^V*  p.  8^ 
wt  inftcad  of  the  Leflfer.    The  Middle  of  the  two  Axes  where  6^  Inches  ^**^'*^^ 
«fuAdef.    All  the  Wheels  Turned  very  eafily  upon  the  Axes. 

A  piece  of  Lead  yo4  lib.  Averdufoifey  was  laid  upon  the  Moiely  fo  forward^ 
that  the  LeJJer  Wheels  feemed  to  bear  above  t  parts  of  the  Weight.  Then 
the  iU#dr/.was  drawn  with  a  String  laid  over  a  Pulley,  the  Top  whereof  was 
-^  of  an  Inch  h^her  than  the  Top  of  the  Hinder  Axes,  and  the  Middle  of 
diss  Pulley  Was  7r  Inches  fix>m  tte  Middle  of  the  Fare  Axis. 

The  Ijjfsr  Wheels  bm^^pw:  on,  and  the  String  being  tied  to  the  Top  of 
their  Axis. 

1.  Thee  Pound  drew  the  Model  on  the  finooth  Level  Table. 

2.  Twenty  Poilnd  drew  the  Lejjfer  Wheels  over  a  Squared  Rod  4  of  an  Inchk 
thick. 

;.  T%irty  Pound  drew  them  over  a  Round  Elod  a  little  more  thoa  r  aa^^ 
Inch  thick. 

4.  Tl)irty  One  Pound  drew  them  over  a  Square  Rod  half  an  Inch  thick. 

5.  Twehe  Pound  drew  the  Hinder  Wheels-  over  the,  bigger  Square  Rod. 
The  String  being  laid  under  the  Axisy  vhn  -f  of  an  Inch  lower  than  befbra 
£.  Tioemy.  mm  Pound  drew  the  Leffer  Wheels  over  the  Bigger  Sauare  Rod 
Then  the  two  Bigg/sr  Wheels  being  put  on  inftead  of  the  Lejjery  and  the- 

Stfing  lying  over  the  A^m. 

7.  Tlirwe  Pound  drew  the  MM  on  the  Table. 

8.  'fwmyfive  Pound  diew  the  Fore  Wheels  over  the  Round  Rod. 

9.  Tvmt^fim  Pound  drew  them  aver  t;he  Biggw  Square  Rodb 

10.  The  String  lying  under  the  AxiSy  itf  J^ound  drew  them  over  theleaft^ 
Rod. 

1 1.  Tvjemj  three  Pound  drew  them  over  die  Round  Rod. 

12.  Twenty  three  Pound  drew  them  over  the  Bigger  Square  Rod. 

1 3.  T7)irmn  Pouad  drew  the  Hindar  Whfels^  over  the  Bigger  Squaw  ^xxL 
In  all  th^  Exferimems^  the  Lead  was  laijdexaiftly  upon  the  tome  part  of 

th^BMrdy  but  yet  when  the  Leffer  Wheels  were  taken  off,  the  Lead  did  nMF 
lean  fo  muoh  torwaid,  fo  that  the  IBndir  Wheels  were  {>mewhat  more  pref* 
fed  than  they  were  bdEbre. 

By  comparing  the  fecond,  thirds  tndvfeurth  Exferimems,  with  the  tentti^'^ 
eleventh,  aiid  n^dfth>  it  appears  how  -much  mote  eaiily  a  Waggony  &€.  ought 
be  drawn  in  Roi^  Ways,  if  the  Fere  Wheels  were  as  high  as  the  JSwier 
Wheelsy  and  if  the  T%ills  were  fix'd  under  the  Axis.  Such  a  Waggm  as  thiSf 
would  likewifr  beDnvwn  moie  eifily,  where  the  Wheels  cut  in  Clayy  or  Sand, 
or  any  %ok  Gtowd.  And  nmeofvev^  H^^  Whadsyrooid  not  cut  fod^  as| 
iw  Wheels. 
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Lm  Wheels  indeed  ate  better  fer  Taming  in  sfidfiowCbm^s  thmhigii 
Ones:  But  it  feems  probable  th^t  fVaggms  with  four  TSgh  fPbeeis,  migk  be 
fo  contrived)  that  there  Ihould  be  no  great  InconTtnience  in  that  Relped  ; 
at  leaft>  fuch  Waggom  as  feldom  have  occafion  to  turn  Aort^  as  Carriers  fVag* 
gons^  and  fuch  like. 

The  Diflference  which  you  may  obferve  in  the  eighth  and  eleventh  Es^ 
YtmentSy  h  agreeable  to  what  is  faid  by  51  Stevinns,  and  Dr.  fTalSsy  viz^ 
That  if  a  Coach,  &c.  muft  be  Drawn  over  Rough,  Uneven  Places,  it  isb^ 
to  fix  the  Traces  to  the  Coach  Lower  than  the  Height  of  the  Hories 
Shouldifcrs. 

14.  A  Tabic  2r  Foot  long,  was  fet  with  one  End  81  Inches  Higher  than 
the  other  End,  and  the  JMbJel  being  loaded  as  before,  left  Weight  by  6  Ounces 
drew  it  up  the  Table,  where  the  four  Bigger  WTjeels  were  on,  that  when  two 
Bigger  and  r^'o  kfs  were  on.  Bccaufe  in  the  firft  Cafe  there  was  abnoft  the 
fame  DireBion  of  the  Motion  of  the  Model  and  of  the  String  that  drew  it; 
but  not  in  the  fecond  Cafe, when  the  Fere  Axis  wiasfomuch  Lower  than  the 
Top  6(  the  Pulley, 

A  mm  f^rtrf       XVIII.  This  Cakfb  goes  on  two  Wheels  ;<^ames  one  Perfon,  is  Light 

S'^  i!^u     enough  5  Tho*  it  hangs  not  on  Braces,  yet  it  is  eafier  than  the  Commoii 

••  172.  h  1038.  CMch ;  A  Common  Coach  wiU  Overturn,  if  one  Wheel  go  on  a  Supei^* 

i^m  kM.  U85.  ^^^  ^  p^^  ^^  ^  j^l£  Higher  than  that  of  the  other,  but  this  will  admit  of 

the  Difference  of  37  '^oot  in  Height  of  the  Superficies,  without  danger  of 

Over-tumiqg :  We  Chofe  all  the  irregular  Banks,  and  fides  of  Ditches  to 

run  over;  and  I  have  this  Day  feen  it  at  five  feveral  Times  turn  over  and 

over,  and  the  Horfe  not  at  all  difordered.    If  the  Horfe  (hould  be  in  the  leaft 

unruly^  with  the  hplp  of  one  Pin,  you  Difingagehim  from  the  Cal^  without 

any  Inconvenience.    I  my  felf  have  been  once  Overturned,  and  ki^w  it  not 

till  I  looked  up,  dnd  faw  the  Wheel  flat  over  my  Head ;  and  if  a  Man  went 

with  his  Eyes  (hut,  he  (hould  imagine  himfelf  m  the  moft  fmooth  way,  the' 

at  the  fame  time  there  be  three  Foot  Difference  in  the  Height  of  the  Ground 

of  each  Wheel. 

y^teSSi*  XIX.  Let  P  E  F,  be  a  pair  of  Belbws  40  Inches  long,  that  may  beopened 
iMtfiwi ;  ^  jt  by  removing  the  part  F,  from  E :  Let  them  be  exa&ly  (hut  every  where^  but 
VxjiMfmi  \  'ki  ^^  ^^  Aperture  £ ;  and  let  a  Pipe  EG,  20  or  22  Inches  loi^,  be  Sodered  to 
Dr.  Pipio,  the  (aid  Aperture  E,  having  its  other  end  in  a  Veff  c  G,  full  of  Afowiy,  and 
"*  'IW^'  placed  near  the  Middle  of  the  BeBaws. 
»fc  Am  1^85.     X,  is  an  Axis  for  the  BeBows  to  Turn  upon. 

B,  A  Counterpoi(e  fattened  to  the  lower  end  of  the  Be/hws. 

C,  A  Weight  with  a  Qafp  to  keep  the  BeBms  upright*  .   .' 

Now  if  we  fuppofe  the  Belhws  opened  only  to  y,  or  ^,  (landing  Upright^ 
and  {uii  of  Mtrcury,  it  is  plain  that  the  faid  Mercury  being  40  Inches  High^ 
inuft  Fall,  as  in  the  TmkiBian  Experiment,  to  the  Ifeight  m  about  27  Inches^ 
and  confequently  the  Belhws  muft  open  before  F,  and  leave  a  V<VSMtj  there. 


{This  Vac^  muil  be  filled  with  ifiifmtri  Afcending  from  G  ^'^^ki^i 
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Pipe  GE,  th^  iaid  Pipe  being  but  22  Inches  long^:  By  this  means  the  Bel- 
bnvs  muft  be  opened  more  and  more  till  the  Mercury  continuing  to  Afcend, 
makes  the  Upper  part  of  the  BeSows  Co  heavy,  that  the  Lower  part  mull  get 
loofe  from  the  Clafp  C,  and  the  Belhws  fhould  turn  quite  upfide  down  ^  but 
the  Veflel  G,  being  fet  in  a  convenient  place,  keeps  them  Horizontal,  arid  the  ^  ,• 
part  F,  Engageth  there  in  another  Clafp  C;  then  the  Mei-cury  by  its  Weight  ^*  ^^ 
tuns  out  from  the  Bellows  into  the  Veflel  C,  through  the  Pipe  E  G,  and  the 
BeBovjs  muft  fliut  clofer  and  clofcr  until  the  part  E  F  comes  to  be  fo  Light, 
that  the  Gjunterpoife  B  is  able  to  make  the  part  F,  get  loofe  from  the  Clafp 
C ;  then  the  Bellows  comes  to  be  Upright  again  as  before  j  the  Mercury  left 
in  them  falls  again  to  the  Height  of  27  Inches,  and  confequently  all  the  other 
EffeSs  will  follow,  as  we  have  already  feen,  and  the  Motion  will  Continue  / 

for  ever. 

Upon  this,  it  is  to  be  obfen^d.  That  the  Belhws  can  never  be  opened  by  And  jhdwn  /«. 
the  Internal  Preflure,  unlefs  the  faid  Preflure  be  ftronger  than  the  External.  {^^"^'^'^** 
Now  in  the  Cafe  before  us,  it  is  plain,  That  altho*  the  Lowermoft  part  oi n.' li^/^Vi-fi. 
the  Bellows  be  Prefled  Outward  by  40  Inches  of  Alercury,  yet  the  Upper 
pArt  having  no  Mercury  above  it,  bears  none  at  all;  the  parts  that  lie  in  the 
Middle  near  the  Axis  of  the  Bellows  bear  but  20  Inches,  and  fo  all  the  reft 
muft  bear  more  or  lefs,  according  as  they  lie  Higher  or  Lower :  It  is  evident 
therefore.  That  there  are  as  many  parts  that  bear  lefs  than  20  Inches,  as 
there  are  that  bear  more,  and  the  Increafe  of  Preflure  following  an  j4rithnte^ 
tical  Progreffiony  it  h  undeniable,  that  all  thefe  Preffures  added  together,  will 
do  more  than  one  Uniform  Preflure,  that  would  be  equal  to  20  Inches  every 
where.     It  is  alfo  plain,  that  the  Weight  of  the  Atmofphere,  cannot  come  at 
die  Inward  Part  of  the -Be/fowj,  but  through  the  Pipe  GE,  which  containing 
2*2  Perpendicular  Inches,  of  Mercury^  doth  Counterpoife  fo  much  of  the 
Weight  ot  the  Atmofphere  ;  fo  that  this  being  fuppofed  to  be  27  Inches  of 
Mercury^  it  cannot  prefs  the  Inward  part  of  the  Belhws,  Jbxxt  with  a  Weight 
equivalent  to  5  Perpendicular  Inches  of  Mercury.    So  that  we  find,  the  In- 
ward Preflure  both  of  the  Mercury  and  the  Atmofphere;  is  equivalent  but  to 
35  Inches  of  Mercury  in  all.    Whereas  the  Preflure  of  the  Atmofphere  upon 
the  Outfide  is  every  where  equal  to  27  Inches;  from  whence  it  appears. 
That   the  Prefigure  without,  is  ftronger  than  the  Preflure  within.    From 
this  we  may  -conclude,  that  the  Belhws  ftanding  Upright  will  rather  Shut 
that  Open. 

I  (hall  fay  nothing  to  the  Alterations  this  Author  may  make  in  his  Engine^  n.  iS^.  p.  uf. 
refolving  to  leave  it  to  others  to  (hew  him,  that  upon  the  PrincipleiaU  he 
can  do  (ignifies  nothing     And  I  doubt  not,  but  if  he-  pleafes  to  oonfult 
M.  Peraulty  de  la  ISre^  or  any  other  at  Paris,  he  will  find  thfcm  of  the  iamc 
Opinion  with  Mr.  BoyU,  and  Mr.  Hcok,  and  others  Here. 

XX.  This  RefeBing  Trun^et,  confifts  of  two  Parts.    The  Utmoft  B  *,  h  m  sptiJ^ng 
a  large  Concave  Pyramid,  about  a  Yard  leng,  (or  may  be  of  any  manage-^'^'^^^^lfr*- 
able  Length  ^  Open  at.  the  Bafe  B,  and  Clofed  not  with  a  Flat;  but  »  o^ycSl^'  '* 
Concave  Head,  at  the  Cone  B.  Within  this  is  fiUlened  a  Bended  Tube  A  a.  ^^}:y\t  !22" 
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Mi.  I W.  This  Trfmpet  did  at  ft  ^cctiog  of  the  Royal  Sktety  at  ArumklHopfe,  AiftirtSdj 
deliver  fome  Words,  crofs  the  Garden  and  the  River  'Thamesy  and  that  againK 
the  Wind  which  was  then  ftrong ;  and  the  Words  were  written  down  by 
one,  that  was  fent  over  for  that  purpofe :  Whereby  it  appeared,  That  a  Re- 
fieElag  Trumfety  after  this,  or  fomiB  other  like  manner,  of  Wood,  Tin,  Pew- 
ter, Stone,  or  Earth,  or  which  may  be  beft  of  Bell-Metal,  wiU  carry  the 
Voice  as  for,  if  not  farther,  than  the  Long  one  Invented  by  Sir  Samuel  Mbre- 

^^  187.  land.  Befides  that,  it  ieems  to  take  off  from  the  Allonifliing  Noife  near  at 
han4>  which  happens  in  ufe  of  the  faid  Long  Trumpet :  By  Sir  Sam.  More^ 

'^'  *^^  ImJ^s  Trumpet  Angularly  Arched  in  the  Middle,  the  delivery  of  Sound  to  any 
JDiftant  Place  w^  much  (hortened  i  and  by  another  with  three  krge  Angular 
Arches,  reaching  almoft  from  one  End  to  the  Other,  the  Sound  was  almoft 
whoUy  Obilcuaed 

IV  smtfnpi  0f    XXI.  I  provided  ft  Pemklum^  of  fmall  Virginal  Wire,  with  a  Piftol  BuUct 
tb!!i!^Rifhaims  •t  the  end  of  it,  which  had  two  Vibrations  in  one  Second  of  Time.    I  took 
•r  scckmt ',  ly  this  Pemfuhmty  and  ftanding  over  forgainft  ft  High  Wall,  I  clapt  t^o  pieces 
i!  M7*/4n.  of  finall  Boards  together,  andobferved  how  long  it  was  ere  the  Eabo  return* 
9cu  Ao«  idjfi*.  ^.  nud  I  Removed  my  Station  till  I  found  the  place  whither  the  £c^Aa  Re- 
lumed in  about  hal^  a  Second.    But  that  I  might  DiAingui(h  the  Time  more 
nicely,  I  clapt  every  Second  of  Time,  10  or  15  times  together;  fo  that  by 
|his  means,  I  could  the  better  Difcover  whether  the  DiAances  betvi  ijct  the 
Qtpi  and  the  Eccboes^  and  the  following  Claps,  were  EquaJ.    And  though 
it  be  very  difficult  to  be  ExaA,  yet  I  could  come  within  fome  few  Yards  of 
the  place  I  fought  for,  thus :  I  obferved  the  two  Places,  where  I  could  but 
juft  difcover  that  I  was  too  near,  and  where  I  was  too  far  off;  and  from  the 
juidway  betwixt  them  I  meafured  to  the  Wall,  which  Mea£ire  doubled,  was 
ibe  Space  that  the  Sowtd  Moved  in  iialf  ft  Second. 

Heve  fellow  the  Number  of  Emi^  Feet  which  a  Smid  Mnmi  in  one  $•- 
€cnd  of  TiflM  at  feveral  Trials* 


Triab. 

I 

J 

12^6 

IJ07 

1524$ 
II50 

Trials 

5 
6 

7 

Meet, 

13^2 
IJ78 

ii8t 

'tfiak 

9 
10 
II 

1278 

I29» 

1209 

J\/brfnmm  menuons  an  Exfemuem  wherein  he  found  the  JIMc».of  the  Smmd 
tp  be  1474  Ret  in  a  Second,  The  Academy  del  Gmento  caufed  6  Haiqucbuf^ 
{gs^  and  6  Chambers  to  be  fired  one  after  another  at  the  Bifknce  of  5729. 
in^ijb  Feeif  and  from  the  Flafli  to  the  ArriviU  of  the  Report  each  was  5  : 
Am  repeating  the  Eo^mm  at  the  Midway,  the  Afr/i^|if^exa^y  in  half 

the 
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the  time ;  md  Mr.  Boyk  obTervtd  That  the  AAtrm  of  Smid  paflfes  sbove 
400  Yards  in  a  Seamd. 

When  the  Firft  Trkd  was  made^  there  was  Ibme  Wind  ftirring,  tho'  not 
mttth  ;  the  2d,  3d  and  6t\i  were  made  ki  a  Calm  Morning.  In  the  8th» 
the  Eccho  was  returned  from  a  Widl  at  375  Tards  Diftance  m  two  Seconds. 
and  in  the  pth  and  loth,  at  213  and  21^  T^irir  Diftance,  in  one  Second. 
The  4th  was  made  at  one  end  of  St.  Jdhns  Cloifier,  in  Oxford,  which  is  104 
Ret  7  Inches  long,  where  the  Sound  was  RejkEhd  11  times  m  two  Secondtx 
And  the  jtb,  on  the  North  fide  of  Nero  College  Chiffer  (which  is  160  Feet 
i  Inches  long)  where  there  are  about  7-  Ecchoes  in  two  Seconds. 

By  fome  of  thofe  Experiments  that  I  tried,  I  am  inclined  to  think.  That 
the  Sinmd  Moved  Quicker  when  it  was  Galm,  than  in  a  Wind,  even  when 
the  Sound  Moved  half  way  with  the  Wind,  and  that  it  Moves  fwifter  at 
£rfl,  than  afterwards. 

There  is  fddom  any  Eccho,  where  there  is  not  fbme  Wall,  Wood,  Bank,  ot 
£uch  like,  direftly  Oppofitc,  that  may  Refleft  the  Sound  to  the  Perfo»  that 
makes  it;  but  in  Sr,  John  strove,  if  you  ftand  near  the  Gate  leading  ftom 
the  College  to  the  Grove,  and  Clajr,  the  Eccho  will  rctom  to  yo«  from*  thb 
BcdlCcurty  though  a  Line  drawn  from  you  to  the  BaU  Court  be  not  Perpen*- 
diculaT  to  the  Wall  there,  but  as  much  Oblique  as  the  Line  A  B,  is  to  the  ^  ^^ 
Line  B  C ;  where  A  rcprefenrs  the  Gate,  BC  the  BaU  Court  Wall,  and  B  D 
andth^t  WaH.  Or,  if  you  ftand  at  E,  the  Comer  of  the  Grove  next  to  Trh 
nityy  and  Clap,  the  Eccho  will  Return  to  you,  from  the  BkS^Comt. 

In  the  fame  Grovcj  I  ftood  about  20  Yards  from  die  fame^  Gate,  and  the 
Gate  being  (hut,  Qapr,  and  at  other  times  Stamped,  and  the  Ecvho  ft^&tuni^ 
ed  from  the  Gate  as  loud,  if  not  louder  than  the  Clap  or  Stamp. 

An  Eccho  Refleded  from  a  Gate  or  Door,  has  ufually  a  bafer  and  dnllef 
Sound  than  that  which  is  returned  from  a  WaH,  this  being  much  brisker. 

As  I  have  been  walking  towards  a  Wall,  I  have  Clapped  m-y  Hands  tog^ 
ther  feveral  times,  and  I  could  diftinguifh  the  Eccho  from  the  Clap,  'till  I 
came  within  7  or  8  Yards  of  the  Wall. 

In  the  CMfierSy  where,  as  we  faid  before,  the  £cc/nrwfts  Repeated  fcveial 
times,  the  firft  Repetition  feemed  to  be  flower  than  the  feeond  or  third  < 
but  of  all  the  Repetitions,  befides  the  firft,  the  ftbfequcnt  feemed  flower 
than  the  precedent. 

I  have  obferved  the  Toffing  of  a  Sound  forward  and  tacTc  again,  in  vciy 
mxcty  Places  where  there  are  ParaHel  Walls ;  and  where  the  Diftance  of  tW 
V/alls  is  lefs^  there  the  Ecchoes  follow  one  another  quicker. 

Wherefoever  a  Sound  was  thus  tofled  betwixt  two  Waift,  if  I  fljood  abtrat 
the  Middle,  I  could  hear  the  Sound  twice  as  quick,  that  is  twlee^  as  oftett 
Repeated  in  one  Secondi  as  if  I  flood  ne^  one  Wall :  The  Sowed  htixis^^ 
flefied  to  me  from  both  ends,  when  I  ftood  in  the  middle. 

In  Trinity  BaB  Court y  when  I  fliood  and  Clapt  at  B,  three  or  fotw  Yardi^ 
from  the  End  of  the  Wril  C,  or  at  A,  which  is  oppofiteto  B;  the  Sound^m,^    *«•  »^ 
tofled1)etwixt  the  Oppofite  Walls,  but  not  ^alf  fo  long  arwhen  I  flx>odb«te^ 
twixt  thfe  Walls.    In  Plkcesirtlere  there  ate  Pt^raDe^  Wafls,  no^;  above  Cx  or, OOQIC 
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jcight  Yards  afxmder^  as  m  Triutti  Ball  Courts  and  at  the  Entrance  into 
St.  Johns  Grove^  &c.  I  have  heard  the  Ecchoes  of  a  Qap  following  one  ano- 
ther diftinSly  enough  :  But  there  the  Ecchoes  of  a  Muficd  Note,  which  was 
longer  than  a  Clap,  were  fo  confuted,  that  they  feemed  one  continued  L^m 
Sound:  which  makes  me  think,  that  the  Eccho  in  fome  Vaults,  is  nothing dte 
but  the  Sound  toflfed  betwixt  the  Side  Walls,  and  betwixt  the  Top  and  Bot- 
tom. This  alfo  makes  me  conjeQure,  That  the  Reafon  why  flrixged  Mufical 
Infiruments  give  a  greater  and  longer  Sound  to  the  Strings  than  if  the  Strings 
were,  fixt  to  a  (ingle  Board,  may  be  this;  becaufe  the  Sound  is. toiled  from 
fide  to  fide  in  the  Belly,  of  the  btftrument. 

^2?f  tr*  ^  XXI  I.  I  cannot  better  Explain  the  Vfefutnefs  of  this  Tjheory  of  Scmds^  than 
w^flus  by  making  a  Comparifon  *twixt  the  Faculty  of  Seeing  and  Hearing  as  to  their 
22?eigbHo?"  Improvements.  In  order  to  which,  I  Obferve,  That  Vtjion  is  threefold,  Dv- 
»•  «5<J.^472.  re£if  Refraiied^  and  Reflex'd,  anfwerable  whereunto  we  have  Of  ticks,  Dioptridts, 
i^v.  Ap.  ,683.  ^j  Catoptricks., 

In  like  manner  Hearingmviy  be  Divided  into  DrreSty  RefraBed  and  Refiex^d; 
where  to  anfwer  three  Parts  of  our  Do&rine  of  Acoupcks,  which  are  yet 
namelef%  unlefs  we  call  them  jlcoufiicks^  Diacoufticks,  and  Catacoufiicks  (or  in 
another  Senfe,  but  to  as  good  Purpofe)  Phoniiki,  Diaphonicks,  and  Quaphonicks. 

DireSi  Vifion  has  been  Improved  two  ways. 

I.  Ex  parte  Obje£li,  by  the  Arts  of  Producing,  Conferving,  and  Imitating,  and 
duly  Applying,  Light  and  Colours. 

.  a.  Ex  forte  Organ!  W  Alediij  by  making  ufe  of  Tiites  without  Glajfes,  or> 
a  Man's  Clofed  Hand  to  look  through.  So  l^kewife  DireEl  Hearini^  Partly 
has>,  and  partly  may  further  receive  great  and  notable  Improvements,  both 
$x  parte  QhjeBi,  and  exparu  Organi  vel  Medii. 

t.  As  to  the  Objeft  of  Haringj  which  is  SoiMd  Improvement  has  been 
tod  may  be  made,  both  as  to  the  Begettinti  and  as  to  the  Conveying  and  Pro* 
fi^f^l,  (which,  is  a  kind  of  Conferving)  ot  Sounds. 

I.  As  to  the  Begetting  of  Sounds.  The  Art  of  Tmitating  any  Sound  whe- 
ther by  Speakine  (that  is  Pronouncing)  any  kind  of  Language  ("which really 
is  an  Art;  and  the  Art  of  Speaking  perhaps  one  of  the  greateft)  or  by  Whift- 
Ung,.  or  by  Singing  (which  are  allowed  Artsl  or  by  Hollowing,  or  Luring^ 
(which  the  liintffnan  and  Faulkner  would  have  to  be  an  Art  alfo)  or  by  Lni- 
ttting  with  the  Mouth  (or  otherwifeMe  Voice  of  any  Animal ;  as  of  Quails, 
Gits,  and  the  like,  or  by  reprefenting  any:  Sound  begotten  by  the  G>llifioft 
of  Solid  Bodies,  or  after  any  other  manner  ;  thefe  are  all  Jniprovements  of 
DireH  Hearings  and  may  be  Improved. 

Moreover,  the  Skill  to  make  all  forts  of  Mufical  biftruments,  both  Ancient) 
•od  Modem,  whether  Wind  biftruments  or  String*dj  or  of  any  other  Sort, 
whereof  there  arc  very  many  (as  Drums,  BeUs^  the  Syftrum.  of  the  Egyptians 
er  the  like)  that  Beg/et  (and  not  only  Propagate)  Sounds ;  The  Skill  of  Making 
thefe,  I  fiiy,  is  an  Art,  that  has  much  Improved  DireB  Hearings  and  an 
Barmonious  Sound  exceeds  a  Single  and  Rude  one,  that  is  an  ImmuRcal  'time  : 
which  Art  1$  ;ec  capable  of  &nher  Improvement  And  Ij^f^^f^t  by  th^le 
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Rule8>  whkh  taiajr  happily  be  f^id  llown^  concealing  the  iVSi^^  Prop^atid$u 
and  Profpunkn  or  Adaftiug  of  Smuls^  a  way  may  be  fbnnd  ont^  both  to  Im- 
prove Ahfiml  Aftrumeuts  already  in  ufe>  and  to  Invent  Nenir  Ones,  that  fhall  ^ 
be  more  Sweet  and  Lufihious  than  any  yet  known.    B^fides,  that  by  the  fame  ' 
means  Jbtftrunrents  may  be  made,  that  fhall  Imitate  any  Sotmd  in  KaturCj  that 
is  not  Articulate ;  be  it  of  Bird,  Beafi^  or  what  thing  elfe  foevcr. 

2^  The  Onrueyiug  and  PYofagating{^ff\i\^  is  a  kind  of  Conferuing)  oi.  Sounds i^ 
is  much  helped  by  duly  Placing  the  Sonorms  Body,  and  alfo  by  the  MeditM:    ^ 

For  if  the  Medium  be  lUn  and  Quiefcent;  and  the  Smmding  Body  Placed 
conveniently,  the  Sound  will  be  eafily  and  regularly  Propagated  and  mightiLy 
Cmfervid. 

1.  The  Medtumm^  be  7%in  and  j^iejient;  Hence  in  a  filU  Evening,' 
or  the  Dead  of  the  Night  Cwhen  the  Wind  ceafes)  a  Shund  is  better  fent' 
out,  and  te  a  greater  Diftance  dian  otherwife.  '      .         ' 

2.  The  Somrious  Body  mufl  be  Placed  conveniently,  vix,.  Near  a  Smooth  WaB^ 
either  Plain  or  Arched  (CycloidicaBy  or  EBipttcalfyy  rather  than  otherwife  ; 
though  a  Grcular  or  any  ^rcA  will  da;  but  not  lb  well.)  Hence  in  a  Churchy 
the  nearer  the  Preacher  (lands  to  theWoB  (and  certainly  it's  much  the  beff 
way  to  place  Pulpits  near  the  fVall)  the  b^ter  is  he  heard,  efpecially  by  thofe 
who  fiand  near  the  Hyall^  alfo,  though  at  a  greater  Diftance  from  the  Pulpit^ 
thofe  at  the  Remoteft  End  of  the  Church,  by  laying  their  Ears  fomewhat 
clofe  to  the  Wall,  may  hear  him  eafier  than  thofe  in  the  Middle. 

.  Hence  alfo  do  arife  IVhifpering  Places.  For  the  Voice  being  applied  to  one 
End  of  an  Archy  eafily  Rowls  to  the  other.  And  indeed  were  the  Motion 
and  Propagation  of  Swindi  but  rightly  underftood,  ^twould  be  no  hard  matter 
to  contrive  IVbifpering  Places  of  infinite  variety  and  ufe.  And  perhaps  there 
could  be  no  better  or  mote  pleafant  Hearing  a  Ccnfort  of  Mfficy  than^t  fuch' 
a  Place  as  this;  where  the  Sounds  Rowling  long  together  before  they  come  to 
the  Ear,  mull  needs  Confolidate  and  Imbody  in  one;  which  becomes  a  true^ 
Compcfition  of  Sounds,  and  is  the  very  Life  and  Soul  of  Gonfirt. 

a.  If  the  Sonorous  Body  be  placed  ncar^^^^r,  the  ilw^^  will  eafily  be' 
Cowveydy  yet  moUify'd;  as  Experience  teacheth^  us  from  a  Ring  of  Bells  near 
a  River,  and  a  great  Gun  fhot  off  at  Sea  i  which  differ  much  in  the 
Strength,  and  yet  foftnefs  and  continuance,  or  Propagation  of  their  Sounds 
from  the  fame  at  Land ;  where  the  Sound  ii  more  Harfh  aild  mote  Perifll^ 
ing,  or  much  fooner  Decays. 

J.  In  a  Plain  a  Voice  may  be  heard  at  a  far  greater  Diftance,  than  in 
Uneven  Ground.  The  Reafon  of  all  which,  laft  nam'd  Phanomina  is  the  fame, 
becaufe  the  Sonorous  Air  metting  with  little  or  no  Refiflance  upon  a  Plane 
(much  kfs  upon  an  Arcffd)  fmooth  StiperjkieSy  eafily  Rowls  along  ic,  without 
being  let  or  hindrcd  in  it>  Motion,  and  confequently  without  having  itsParts 
Disfigured,  and  put  into  another  kind  of  Revolution,  than  what  they  had 
at  the  firfl  Begetting  of  the  Smndy  which  is  tlie  true  Caufe  of  its  Ptefervation 
or  Progrefjion  ;  and  fails  much  when  the  Air  paffes  over  an  Uneven  Surface, 
according  to  the  Degrees  of  its  Inequality  ;  and  fomewhat  alfo,  when  it 
pafTes  over  the  Plane  Superficies  of  a  Body,  that  is  hard  and  rcfifting.         ^  ^ 
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iiM^  vflufhr  i^a^s^k  Qutdfnnfrtwd  HafWas  dig  AAtim 

o£  th*  Air  RoAvling  over  it,  mi  by  its  y-iokUng  pte&cues  it  »  its  AtcM 
^Joidioat,  or  EEiftualTig^s)  the j/wot*  'top  of  tte  if^atm,  I  %^  *»  tfaife 
Kealbnsj.and.hy  thefjb^tfw^^uu,  Conv^yi  ^,Smd tinnm entity  anJiut^m  gteemB 
Dj,ft«Ke^.  thw  the  Plim  Swfa^^i  a  piwe^of  Giociiid^a  Wi^  wmy  otter 
Sbli4Bo4jf  whateyw,.  cwx^a  / 

fe^eciAlfy  at  one. end  of  an^fisA^,  the  ^SS^Mini  bringi  J^jgamo  acthe  oidier)  or 
near  the  Surface  of  Water,  or  oi  the  Earth  ;  along  which  the  Soutiii  a«8. 
m^  eMHy  avl  naturally  Qon¥ey^^  as  >was/b€f(ire«UdaiRi;  Atvd 'cts^  Incie- 
dible,  how,  (araia»»imad4^jUpon  Earthi<^by.ti»Tmoip4ing  of  a^'Eioojp* 
of  Horfes,  for  Example)  may  tHtrheMKi.inra  fldHi  lAigbo»i£a^M«lay$  hia. 
Ea^r^ofis  to^the  GbouiuI  in  a<  l^u^iV^jMW 

Qtamfiicif  here  come  in  &r  helping  the  £Ar ;  whioh  may  b^  fo  oontrivcdr 
(by  a;  right  underftanding  the  Pr^fjr^Jm  of  Spuudi^  whick  ia  tbe>  Principal: 
'Bhing  to  be  known  for  the.  d»»  regaUting  aH  fuok  kmlr  of  Ihflmiaencs): 
ag  that  the  Atoo/^  might  enter  the  f^r- wtdn^ut^any  MxfiaBtMt^ 

%.  R^^ed  Vificn.  (winch  is  alwayS(taade«J)^  paru  MidU)  an&Si&om  ther 
diilSbrcot  Venfitfj  JPfff^e^  and  ik&mWe^  of  the  Mittiumi;  w^oh  is  fbnewhar 
altered  by  the  dii^ers  Ltddince  ol  the  Fifilfb  Rapy  and  fo  it  is  in  ^firaSed^ 
Hmu^%  9XL  theie  Cauieis  concur  t0  its  FtoduBkux;  audi  fomo  others xo  be 
bereamr  confidered. 

Nowas4U)y  Objed  ^,Mai$^  Emmpte/  feenthmi^'a  Thictoned  Air, 
by ^Af^ii^M appears gp9at)^itthMireally  beds:  Soilike^^  a  Sound  heaid 
tkrouj^b  the  famo  Thickenedypart  of<  the  A^mffhemy  will  be  confiderably  ▼»» 
ty'^  nom  what  it  would  ieem  to  be>.  if  heaxd^  thicugh  a  Thmner  A6dimm 
iU4  this  I  caU  a  R^^iklS^und,. 

Improvements  of  RefiaiUdFtfim  have  been  made,  by  <jlrtiidingor  Btcrwing" 
Gtatfes  into  ascertain  Figure»  and  placing  them  at  due  Diflances::;  wMereby 
the^ObjeA  may  be  (as  'twasj  enabled  to  fend  forth  its  Kays  more  Vigomftyy 
and  the  Vifivi  FacuJ^  Impowered  the  better  to  receive  them^    Tiius, 

I.  A-fisie  Glafs  Bubble,  filled  with  Clear  Water,  and  Placed  before  a  Bmn 
ing  Candle  or  Lamp,  does  help  it  to  dart  forth  its  Rays  to  a  Prodigious 
Length  and  Brightnefs. 

ti  The  Vi/he  Faculty  is  much  Helped. 

1.  By  Spe^ades  and  other  Glaflbs  which  are  made  to  Help  d»&  PurtUnd 
and  H^ak  Eyes^  to  fee^  at  any  competent  Diitance; 

2.  By  PerfptSUve  Glaffks  and  7Ji!p/co/^j,;^which  Help  the  £ye  to  .S?*  Objeffcy 
at  a  very  great  Diftance^  which  otherwile,  Would  not  be  difcemible. 

3.  By  Miotofcofes  or  Magnifying  Gaffes ^  which  help^he  Eye  to  iee  Nem^Obf^s^ 
that  by  reafon  of  their  fmallnefs  were  Imnj&k  before. 

4«  By  Pol)fcopes  or  Atultiplying  GlaffeSy  whereby  one  thing  is  reprefbnted 
to  the  Eye  as  many,  whether  in  the  fame  cm:  different  Shapes; 
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After  the  !&me  maimer,  Tnfttumentsttfty  be  tofltjfi^  fyt «! 
Somrom  Bhcfy  taftnd  forth  itt  ScuHi  more  fttongIy,^and  the 
to  receive  and  difccm  it  tnote  eafily  and  diftiodly.    And  th 

1.  An  Inftrument  may  be  Invented,  that  applied  to  the  M 
norom  Body)  Ihall  fend  forth  ih^Vcke  Diftindly  as  to  a  pro< 
and  Loudnefs.  For  if  the  Stemwo-Pkvnicon  {\^hich  is  but  a  Ri 
ficial  Inftrument,)  does  fuch  great  Feats ;  what  might  be  done  ^ 

Eofed  according  to  the  Rules  of  Art  ?  whofe  A^^  (faouM  cc 
.aws  of  SonoroM  Motion  which  that  does  not. 

2.  There  are  Ibme  Jhfirumettts^  and  more  fuch  may  be  h 
the  Ear :  As, 

1.  Otacoufticks (and  bctttff  fiiaybe  made)  to  help  WetA  Ears  t 
Cbnable  Diltance  alfo.  Which  would  be  as  gi^sat  a  help  to  the 
jigty  as  the  other  Invention  of  SpeBaeles  is,  and  perhaps  greatc 
as  the  Hearing  what's  fpoken  is  of  more  daily  ule  and  coneerr 
than  to  be  able  to  Read  Bboks»  ot  to  view  Pidures., 

2.  A  fort  of  Otacoufticks  may  be  fo  contrived,  its  that  the^ 
in  Sounds  made  at  a  very  great  Diftancey  which  odterwifc  w< 
Jnaudibk :  And  thefe  Otacouflicks^  in  fome  Refpeds,  would  be 
than  PerfpeBives. 

1.  In  Time  of  TVar  fordifcovering  the  Enemy zt  a  good  Dj 
Marches  or  Lies  IncampM  behind  a  Mountain  or  Wood,  or  an; 
Shelter,  which  hinder  the  Sight  from  reaching  very  far. 

2.  At  Seoy  when  in  dark  Haxy  Weather  the  Air  is  too  thic 
Tempeftuous  Wea$hery  the  Waves  Rife  too  High,  for  the  P 
■lade  ufe  of 

3.  In  Dark  Nights,  when  Perfpe£iivis  become  ahnoft  Inf 
yet  at  fuch  times,  generally  Soldiers  take  their  March,  when  t) 
prize  their  Enemies^ 

4.  McropboneSy  or  Micraeouflicksy  that  is.  Magnifying  Ear  hfi 
may  be  Contrived  after  that  manner,  that  they  ihall  render  tl 
Sound  in  Nature  difttn&ly  Audible,  by  Magnifying  it  to  an  ^ 
Loudnefs.  By  the  help  hereof  we  may  hear  the  diflfenent  G 
«f  the  finalleft  Animals. 

4*  A  Polyphony  or  PolyocouftUky  io  ordered  that  One  Sntnd 
either  of  the  Same,  or  a  Ditierent  Note.  Infomnch  that  w) 
firtamnt^  he  fball  at  the  Sound  of  a  Single  Vicl  fecm  to  hear  a 
and  all  True  Harmony.  By  which  means  this  tnftmment  has  m^ 
f  a^  «£  the  Polgfaope. 

I  have  odled  it  Refraited  Htating^  becaufe  made  thttm^  1 
Thick  Air,  or  aa  Inftrument,  through  which  the  Sittnd  paffir 
tL^sftaOed. 

3.  RefleSied  Vtfim  (which  is  always  made  w  ptrte  OhjeStt}  1 
pro/d  by  the  Invention  of  Tjooking  Glajfes  and  Pofijb'^d  iSlftats^ ' 
Omcom  or  Ortuix^  of  feveral  Figures,  and  Placed  at  Dei 


ftances. 
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r,  ^%x  tike -manner  B^^A  Audition  (whiokis  only  made  expmie  Ccipris  Op^ 
fiofitf)  may  he  Improved  by  Gmtriving  feveral  forts  of  A(tifaial  Ecchoes.  ¥ot 
(Speaking  in  general)  any  Sound  falling  DireElly  or  Obliquely  upon  any  Denfe 
-Sody^  of  a  fmooth  ("  whether  Plane  or  Arch'd)  Superficies,  is  beat  back  again 
and  Refleded,  or  does  Eccho  jftxort  or  lefs. 

;^  I  fay,  (j.)  Falling  GireSify  or  Obliquely  I  becaufe,  if  the  Sound  be  fent  out 
.^and  frqipo^ttd  Ps^raUel  to  t^he  Sur^ce  of  the  Denfe  Body,  there  will  be  no 
RefleSUon  oi  Sounds  no  Eccho. 

I  fay,  (2.)  Upon  a  Body  of  a  Smooth  Suf  erodes;  becaufe  if  the  Surface  -of 
.  the  Qorpm  Obfiansht  Uneven,  the  Air  by  Reverbeatitn  wi^l  be  put  out  of  its 
Regular  Motion,  and  the  Soimd  thereby  .brot^n  and  cxtinguifli'd :  So  that, 
■  tha  m  this  coife  alfo  the  Air  be4>eaten  bapk  ag^U{b  yet  Sound  is  not  Refleded, 
Qor  is  there  any  £a;/K). 

I  fey,  (3.)  It  docs  Eccho  Mure  or  Lefs^  to  Ihew,  that  when  aU  things  are, 

^  as  is  before  defcrib^d,  there  is  ftill  an  Ecchoingy  though  it  be  not  always 

*  Heard,  either  becaufe  the  Djre^  f^9^  }^  ^^>o  Week  to*  be  beaten  guite  back 

-  ilgaia  to  htm  that  made  it ;  or  that  it  does  Return  home  to  him,  but  fo  weak, 

;  that  without  the  help  o(  ,z  good  jOtacouftU^  it  cannot  bediieemed;  or  that  he 

fiands  in  a  wrong  Place  to  receive  the  RefeSied  Sounds  which  pafles  over  his 

Head,  under  his  Feet,  or  toonefide  of  himjivhich  ther^ore  may  be  Heard 

bv  a  Man  flanding  in  that  place,  where  the  RefleBed  Sounds  will  come,  pro* 

ndcd  DO  interposd  Body,  does  intercept  it;  hut  not  by  him  that  iirft 

made  it. 

Thcfe  Ecchoes  (like  RefieEled Vifion)  may  be  Teveral  yvzys  Producedy  as; 
I.  A  Phne  Corfm  Obflam  RefieQs  the  Sound  back  in  its  due  Tone  and  Loud-- 
nefs ;  if  allowance  be  made  for  the  proportionable  Decreafe  of  the  Sound  ac- 
cording to  its  Diflance. 

1,  A  Convex  Corpta  Objiance  Repels  the  .Sbc^  ..rmlenfibly)  Smallerj  but 
£Mnewhat  quicker  (though  weaker)  than  otherwifc  it  would  be. 

}v  A  Qmave  Corptu  Obftans  Ecchces  back  the  Sound  (infenfibly)  Bigger, 
Slower,  (though  Stronger)  and  alfo  Inverted^  but  never  according  to  the 
^otdor  of  Words.  Nor  do  I  think  it  poffible  for  the  Art  of  Man  to  Contrive 
a  fiogie  ^iENT^tbat  fliall  Invert  the  Sound  and  Repeat  hack  wards;  becaufe 
then  the  Words  lall  fpoken,  that  is,  which  do  kfi  occur  to  the  CorpmVbftms^ 
wuft  fnsft  hp^Ripelfd  i  wbich  ^cannot  be..  For  "where  in  the  mean  time  (hould 
the  fifft  Wards  hang  and  be  conceafd  or  lie  dormant?  Or  how,  after  fuch 
«  Paufe  be  Revived  and  Animated  again  into  Motion?  Yet  in  Complicated  or 
Compound  Ecchoes^  where  many  Receive  from  one  another,  I  know  not  whe- 
ther fomething  that  way  may  not  be  done. 

From  this  JDctermipatc  Cancofoity  or  Archednefs  of  thefe  RepSti?^  Bodies  it 
•omes  to  pafs,  that  fome  of  them  from  a  certain  Diftance  or  Pofiture,  will 
Eccho  back  but  one  Determinate  Note^  and  from  no  other  Place  will  they  Re* 
Virberme  any  i  becaufe  of  (he  undue  Poiition  of  the  Sounding  Body.  Such  an 
one  (as  I  remember)  is  the  Vault  in  Msrton  QoUedge  in  Qy^wd. 

4-  The 
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Me  a  girdat  many  01^  tlun»  hereafter  to  hetoh&ie/d}  that  Cohanr  to^ 
the  Increafeof  Magntfying  dt  Sounds,  begotten  by  them  in  aalnftrumentex- 
pofed  to  their  Violence,  or  Blown  into. 

Prob.  III.]  TW  a  Sound  may  he  cowvey^d  fhm  one  Extream  to  the  other  (or 
j^om  one  Difiant  Place  to  another)  fo  od  not  to  be  heard  in  the  Middle. 

By  the  help  erf  this  Probkm  a  Man  m^y  talk  to  his  Friend  at  a  very  con- 
iiderable  Diftance,  fo  that  thofe  in  the  Middle  Space  ihall  hear  nothing  of 
what  pafled  betwixt  them. 
fL^  ,^^  I  (hall  here  Add  a  Semiflane  of  an  Acoufiick  or  Pbomcal  Sphere^  as  an  At- 

tempt to  explicate  the  great  Principle  in  this  Sciencey  which  is  the  Progref- 
Jhn  of  Sounds. 

You  are  to  conceive  this  (Rude^:  Semrptaneas  FaraOel  to  the  Horizon;  for>. 
if  it  be  Perpendicular  thereunto,  I  fuppofe  the  xxipiper  Extremity  will  be  no  lon- 
ger Circular,  but  Hyperboticaly  and  the  lower  part  of  it  fuited  to  a  greater 
Vircle  of  the  Earth.  So  that  the  whole  Phonical  Sphere  (li  I  may  fo  call  it> 
will  be  a  fol^d  Hj/perbola,  ftandinc  upon  a  Concave  Spherical  Bafe.  I  fpeak 
this  concerning  Sounds  made  fas  ulually  they  are/ nigh  the  Earth,  and  whofe 
AnoroHi  Medium  has  a  free  paflGige  every  way.  For  if  they  are  Generated 
High  in  the  Air,  or  Pirefted  one  way,  the  Cafe  will  be  di^erent ;  which* 
is  partly  Defigned  in  the  Inequality  of  the  Draught. 

XXIH.  A  Paper,  of  kfs  General  Ufe,  Omitted,     viz.. 

Vnri^nu.        T7  j^miwwtf  to  be  made,    relating  to  Carriages ;   propofed  by  *S7r  WiUiaat 
•••^^•^^Jj  Petty. 

XXIV.  Accounts  rf  J^ks  and  Additions,.  Omitted. 

m.  |7.  p.  ii6.  !•  T^-^  vi  Percuffionis,  Joh.  Alphonf  Bbrelli  :  Bononiae,  1667.  in/^^ 

•.  7}.  ^  2210.      JL/     t.  De  Aiftionibm  ^Gravaiate  dependentibtu  Liber,  Jo.  Alphonfi  Boreilf,, 

in  Academia  Pifana  Mathefeos  ProfelToris,  Regio  Julio  1570.  in  j\to. 

3.  Didlogi  Phyfid,  quorum  Primus  de  Lumine;  Secundm  (^  Tertim  de  Vi  Per- 

cuilionis  &  Motu ;  QuartM  de  Humoris  Elevatione  per  Cankliculum  ;  Quintm  & 

Sextus  de  Variis  Sele£iis.    Jiuth.  Honor.  Fabry^  S.  Jefu.    Lugduni  Galliaruin,^ 

1(6 p.  inSvo. 
».  54.  ^  io8^«     4.  Mechanica,  ^ve  de  Motu,    TraBatus  Geometricus ;   ^uth.  Joa.  Wallis, 
^  7 J' t  mW.  S.,S.  Tth.  X).  Londini,  1670.  i6yi.in  ^o./T'he  Author  here  makes  fome  Ad- 
B.  87.  ^  5074.  ditions  to  Prop.  I.  Chap.  XV.  p.  753.  comming^  the  Center  of  Gravity  of 

tf   *  aodB  ^Hyperbola. 
"•      '•       *     ^.  Exercitationes  Mechanica,  Alcxandri  Marchetti.  Pifis,  T66p.  in  ^0. 
n.  3^  ^  4050.      ^-  De.kejijientia  Sulidorum,   Alexandri  Marchetti  in  Pilana  Afodemia  PhiL 

Prof.  Florentije.  i66y.  in  j^o. 
■•  73.  ^  aai3»       7,  Hypothejls,  Phyfica  nova,  five  Tlbeoria  Motus  Concreti,  una  com  T'beoria 

Motus  AbftraftL    Auth.  Gothfredo  Gulielmo  Lebnitio.    J.  V.  D.  Lond. 
■.  74.  ^  3»7.  I6il  in  1 2%    Of  this  Book  Dr^  WalUs  here  gives  bis  Opinim^ 
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another  prccifcly.  But  wexnuft  coiifidetr  tho  Vamtion  of  theWcather,  whc« 
we  compare  the  Weight  of  a  Liquorvwhich  we  ^eigh  in  Summer  time,  withJi 
the  Weight  of  another  which  we  have  weighed  in. the  Winter  ;  for  thefam&c 
Liquor,  being  more  Rarified  in  the  Hot  time,  and  condenfed  in  the  Cold,  the 
lame  Volume  of  it  will  he  more  Weighty  iq  Cold.  Weather  xhan  in  Warm. 

i^^^^  n.  I-  M^y  Years  ago  I  made.ufe  of: a. little  Gl4fs  biflxumem^  confifting 
tj  in.  Boyle,  of  a  BuikU^  and  fumilhed  with  a  Long  »ad  Stend^  Stern  to  compare  thc^Sj^e- 
^]fyp,^J^.  cijick  Gravities  of  Different  Liquors  by  its, more ^r  \^(s,Sinhingin7hem  :  And 
H*  m*  1  have  fince  employed  it  to  difcover  the  Specifick  Gravities  of  Solidy  feveral  of- 
pendedj  by  its  being  more  or  leii  deprefled  by  them  in  the  fame  Liquor.  For 
tis  clearly  deducible  from  the  Orpund^  of  Hydr^ftatiehs^  that  any  Solid  Body 
Heavier  than  Water,  lofes  in  the.  Water  as  much  of  the  Weight  it  had  ja 
Air,  as  Water  .of  equal  Bulk  to  thcLlmmerfedSolid  would  weigh  in  the  Air ; 
and  confequently,  fince  Gold  is  by  far  the  moft  Ponderous  of  Metals,  a  pieee 
dF  Gold  and  one.of  Eqjjal  Weight  of  Copper,  Brafs,  or  any  other  Metal, 
being  propofed,  the  Gold  muft  be  lefs  in  buUk,  than  the^  Copper  or  Brafs. 
And  by  this  means,  if  both  of  them  be  weighed  in  the  Water,  the  Gold 
muft  lofe  in  that  Liquor  Ufa  of  it$  former  Weight  than  the  Brafs  or^Coppcr^ 
becaufe  the  bafer  Metal,  as  well  as  the  Gold,  grows  lighter  by  the  w^eight  of 
%£ulk J)f  Water  equal  to  it  j_and  the  bafer  Metal  being  the  more  Volimii- 
nQUS,  the  correfpondent  Water  muft  weigh  more  than  that  which  iscorre- 
fpondent  to,  the  Gold.  Whcjice  I  concluded,  that  the  Floating  Inftrument 
abovementioned  would  be  made  to  finlrdeeper  by  an  Ounce,  for  Inftance  of 
Gold,  hanging  at  it  under  Water,  than  by  an  Ounce  of  Brafs,  or  any  other 
Metal,  which,  by  reafon  of  its  greater  Bplk.than  Gold,  lofing  more  of  its 
weight  by  the  Immerfion,  muft  needs  retain  lefs,  and  fo  have  lefs  power  to  - 
Dcprefs  the  Inftrument  'twas  faftened  to.  Which  Conclufion  will  alfo  hold 
(though  the  Difpavity  be  not  fa  gteat  and  Confpicuous)  in  reference  to 
other  Metals,  as  Lead. and  Tin,  that  differ  in  Spdcifick  Gravity. 

Thislnftrum^m  may  be  of  Glafs;  Copper^  Silvery  or  almoft  any  other  Solid 
Body^  that  is,  or  may  be  made,  fit  to  Fioat  on  the  Water,  with  a  GuineUy  &e. 
Hanging  at  it,  and  of  a  Texture  clofe  enough  to  keep  out  the  Water.     It 
coniifts  of  three  Parts  :  The  BaffoT  Globulous  part  i  the  ^tem  or  Pipe ;  and 
that  which  lAlds  the  Coin. . 
f^.  if4.         The  BaB  or  Round  part  of  BCDE   (if  of  A&tal)  coniifts  of  two  thin 
Coocavt  Plates,  exa6lly  Sodered  together  in  the  middle;  and  at  thediftanteft 
partjs  from  the  CommilTure,  there  ought  to  be  left  two  oppofite  /fc/w,  one  in 
each  Plate,  for  the  two  other  parts  of  the  Inftrument.     This  middle  part, 
though  for  Brevities  lake  we  Jiame  it  thcBaSy  ihould  not  be  exadly  Round ; 
but  of  any  Shape  that  fball  be  found  fit  ro  make  the  Injirununt  keep  to  its 
Ereft  pofture  fteadily  in  the  Water.     It  muft  contain  as  much  Air  as  may- 
fcrvc.to  keep  the  yi)\o\c  Tnfirunum  when  loaded,  from  Sinking  beneath  the 
top  of  the  Stem. 

The  Stem  A  B   i#  to  be  Soldered  on  to  the  BaB  at  the  uppermoft  of  the 
two  mcntioo'd  Holes.  It  may  be  either  Hollow  or  Solid:  But  itought  tobe-r 
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<^  Pni^Cii  kpiXkB^advMfbb  Unfecare.   For^  if  a  Faljtfier  o{  Mk^ieyhavi 
the  SkiU>  by  lVafii9^<x  othcrvrife,  to  take  oflPmuchof  theQiiantityorSub* 
ftanoeof  theGutHea^  \f  ithout  altering  or  impairing  either  the  Figure  or  &aff^ 
the  piece  of  Coin  will  not^  able  to  Deprefs  our  Inftrument  to  the  Ufual 
Mark»  and  may  thereby  raake-^to  be  judged  Countetfeh,  when  'tis  indeed 
but  too  Ugbt.    But  it  prefently  ihcwsi  that  the  propbfed  GWww,  if  it  be  not 
Cmturfnt^  is  otherwife  Abufed  ;  and,  tbo\^h  it  does  not  clearly  ^letetmine, 
whether  that  likewife  proceed  from  the  want  of  ^e0ck  Gravity  in  the  Me- 
tal, or  from  the  Coins  having  been  fl?^i/6*iiot6th€Jrwijfc  fraudulently  Le0ened; 
yet  it  pitJ>aWy  refblves  the  doubt,  becaufe,  if  the  want  of  Weight  appear 
by  the  Ltfirument  to  be  very  great,  as  it  ufually  does,  where  the  piece  has 
been  Robbed  of  fome  of  its  Subftance,  'tis  a  ftrorig  Prefumption,  that'tis 
nther  fFn^M^  &c.  than  Gmnterfeited.    However,  it  will  be  fure  to  prompt 
him  that  ufes  it,  to  employ  the  Ballance,  which  will  ptefcntly  afflft  him  to 
refolve  his  Doubt.    For  it  the  Sufpefted  Coin  have  in  the  Air  its  dueWeight^ 
*twill  argue  that  the  great  Lightnefs  of  it  in  the  Water  proceeds  from  it's 
not  being  of  the  requifite  finenefs;  and,  if  it  want  much  of  its  due  Weight 
in  the  Air,  *tis  very  probable,  that  ^tis  fVt^edj  &x.  rather  than  of  another' 
Metal  than  Gold. 

Any  other  kind  of  GoU  Oin^  that  is  near  abdut  the  Weight  of  a  Gitima^ 
maybe  Examined  by  our  In/hruntem  after  the  manner  above  delivered.  If  the 
Odn  be  Heavier  than  a  Guinea^  as  is  a  twenty  Shilling  piece  of  Broad  Gold^ 
the  Batumi  whether  internal  or  external,  of  the  btftrumemj  muft  be  taken  ofi^, 
that  fo  Heavy  a  Coin  may  not  quite  fink  it«  But,  if  it  be  Lighter  than  a 
Guinea^  one  may  add  as  much  Gold  (of  the  iame.^j')  beaten  into  thin  Plates^ 
as  with  the  Coin  propofed,  will  make  up  in  the  Air  the  Weight  of  a  Gmnea. 
For  then  this  Aggregate,  being  examined  as  if  it  were  a  GWw/ijWill  difcover 
in  the  Water,  whether  the  Coin  be  Right  ^vr  Counterfeit: 

This  it^ument  may  be  alfo  made  to  ferve  to  examine  fome  fortis  of  IVhiu 
Monty y  le(s  Heavy  than  HalfCrowns.  And,  becaufe  it  maybe  uftfulto  know 
in  General,  what  Coins  may,  and  what  may  not,  be  Examined  by  thisorthat 
particular  iKftrttment  propofed,  I  (hall  here  add  a  general  way  that  is  not  dif- 
ficult lor  finding  this  out ;  namely,  firft  by  Weighing  the  piece  of  Gold  or 
Slver  in  the  Air,  and  after\vards  in  the  Water,  and  Subftmfting  the  latter 
from  the  former,  to  obtain  the  Diflferenoe  of  the  two  Weights  :  koA  nextby^ 
Weighing  alfo  in  the  Air  and  in  the  Water  a  piece  of  Coppet  or  Brafi,  if 
this  oe  the  likelieft  to  be  employed  in  Counterfiitii^  the  Coin^  and  obferving 
likewife  the  Difference  between  thofe  Weights.  For,  the  leflcr  of  thefe  Diflfc* 
rences  being  Subtrafted  from  the  greater,  the  remains  will  (hew,  how  much 
the  true  piece  of  Coin  will  out-weigh  the  other  in  the  Water,  and  confe- 
quently,  if  fo  many  Grains,  as  this  refidue  amounts  to,  being  Added  to  the 
Weight  of  the  Lighter  Metal,  do  make  afufficientlymanifeft  Depreffion  of 
it  below  the  Mark  it  would  ftay  at  witljput  that  Addition,  one  may  piobid)ly 
Conclude,  that  the  Difference  between  a  True  and  Counterfeit  piece  of  Com 
propofed  will  be  difcoverable  by  the  Inftrument.    But  it  may  be  Expedient, 
for  thofe  that  have  frequent  Occafions  to  Examine  Variovfe  forts  of  Coir, 
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^he  EHimates  wont  to  be  made  by  the  Touch-Stone,  but  perhaps  too,  than  fbjde 
of  thofe  that  divers  make  with  Trouble,  Inconvenience,  and  Chzrgc 

It  may  be  alfo  Employed  to  Examine  other  Mxtures  befidcs  ASa/d  Coim, 
and  that  if  the  Infirumtnt  be  adjufted  to  an  Ounce,for  inftancc,of  Pure  Copper, 
it  may  help  Men  to  make  an  Eftimate  of  tht  AlUy  oi  TiUy-  or-the<Quantity 
of  it  that  is  often  times  added  to  Copper ^  to  make  difitrent  Sorts  o(^£eU  Metal, 
and  of  thofe  Metalline  Specula,  whether  Plain  or  Concave,  that  dre-call'd  Steel 
Glafles,  as  alfo  of  Solders  confifting  of  certain  Proportions  of  Silver-andBrais, 
or  Copper  ;  in  all  which,  ^and  divers  others,  the  Difcovery  of  the  Propor- 
tion of  the  Ingredients  may,  on  fome  Occafions,   be  Ufeful  to  Tradefmcn, 
as  well  as  defirable  to  Firtuoji.    And  though  I  have  Obferved,  that  by  Mix- 
ture, Tin  and  Copper  acquire  a  Specifick  Gravity  fomewhat  diflfering  from 
what  their  Ingredients  promife  ;  yet,  fince  the  Ltftrument  is -to  be  fitted  for 
fuch  Eftimates,  not  by  Calculation,  but  by  Trials,  the  Eftimates  may  be 
made  near  enough  to  the  Truth. 
Zredl^S^..      a.  Long  fince  I  took  Notice,  how  Light  and  Silver-like  the  Pewter  was 
••  lu!  p.  553**  which  deftended  to  us  j  but,  as  foon  as,  to  follow  the  Fashion,  we  Changed 
it,  the  Weight  and  the  very  Colour  was  altered  ;  and  is  in  every  Change 
more  and  more  Embafed.     And,  if  our  Silver-Smiths  hold  on  their  Degra- 
ding Mixtures,  I  fhall  Queftion,    whether  our  Silver-Plate  may  not  fhortly 
<come  down  to  approach  our  JFore^Fathers  Pewter :  I  mean«  in  the  Country, 
•where  'tis  never  or  feldom  Tried. 

JJ*  ^'M^  •f       in.  A  Glafs  Bubble,  of  abdiit  the  Bignefs  of  a  Pullet's  £gg,  was  purpofely 
hMr!\os\t7'  blown  at  the  Flame  of  a  Lamp,  with  a  fomewhat  long  Stem  tum'd  up  at 
-«.  50/.  loot,  jjjg  £nj^  that  it  might  the  more  conveniently  be  brok«noff.     This  Bubble 
being  very  well  heated  to  Rarifiethe  Air,  and  thereby  drive  out  a  good  part  of 
it,  was  nimbly  Sealed  at  theEnd,  and,  by  the  help  of  the  Figure  of  the  Stem, 
was  by  a  convenient  Weight  of  Lead  deprefled  under  Water,  the  Lead  and 
Glafs  being  tied  by  a  String  to  one  Scale  of  a  good  Ballance,  in  whofe  other 
there  was  put  fo  much  Weight,  as  fufficed  to  Counterpoife  the  Bubble,  as 
it  hung  freely  in  the  midft  of  the  Water.    Then  with  a  long  Iron  Forceps  I 
carefully  broke  off  the  Seal'd  End  of  the  Bubble  under  Water,  fo  as  no  Bubble 
of  Air  appeared  to  Emei^e  or  Efcape  through  the  Water,  but  the  Liquor  by 
the  V>  vigiit  u(  t  he  Atmosphere  fprung  intotlie  unreplcnilliMpart  of  theGlafs 
Bubble,  and  hll'd  the  whole  Cavity  abuut  htilf  full  and  prefently;  as  I  fore- 
told, the  Bubble fubfidcd,  and  made  the  Scale  it  was  faftcncd  to  Preponderate 
fo  much,  that  there  needed  4  Drachms  and  jS  Grains  to  reduce  the  Ballance 
to  an  Equilibrium.  Then,  taking  out  the  Bubble  with  the  Water  in^we  did^ 
by  the  help  of  the  Flame  of  a  Candle,  warily  applied,  drive  out  the  Water 
fwhich  otherwife  is  not  eafily  excluded  at  a  very  narrow  StemJ  into  a  Glafs 
Countcrpoifed  before  ;  and  we  found  it,  as  we  expeSed,  to  Weigh  about  4 
Drachms  and  30  GnUns,   befldes  fome  little  that  remained  in  the  Egg,  aad 
fome  fmall  matter  that  may  have  been  Rarify'd  into  Vapours,  which  added  ro 
the  Piece  of  Glafs  that  was  broken  off  under  Water  and  loft  there,  might  \ie- 
ry  well  amount  to  7  or  8  Grains.   By  which  it  appears  not  only,  that  Wiitet 
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fiath  fomc  Weight  in  Water,  bi»t  then  it  Weighs  very 
much  in  Water,  as  the  felf  fame  Portion  of  a  Liquor 
Air.  We  Repeated  the  Experiment  with  another  Seal 
a  great  Hen  Egg,  with  likeSucxefs. 

IV.  ^.  7.  1680.  Being  off  oi  Pamalara  near  SSi 
down  a  Bottle  70  Fathom^  ftopp'd  with  an  Excellent  goc 
Fitted,  and  the  Cork  came  up  in  the  Bottle  7  full  of  &lt 
was  again  fitted  with  an  Excellent  good  Cork,  but 
Hardnefs  as  fome  Corks  are,  with  the  which,  being  le 
nex,  the  Cork  continued  in  its  Place,  but  as  it  were  B 
tie  as  before,  about -f  full  of  Salt  Water  :  Whereupon 
Bladder,  and  bound  it  fourfold  over  the  Month  of  the 
Cork  at  all,  only  I  put  a  piece  of  Leather  to  keep  the 
the  Bladder  ;  and  fo  ordered,  it  was  let  down  as  be 
without  any  Water,  or  the  leaft  Moifture  in  it. 

May  iZ.  1680.  B^ing  in  a  Stark  Calm  fome  Leagi 
Coaft  of  South  ^ain^  off  the  great  Hills  of  Granaiay  w< 
dapt  a  Leather  on  the  mouth  of  it,  tying  over  that  a  fin§ 
der,  the  which  we  let  down  73;  Fathom^  but  it  came  up 
then  made  a  Hole  in  the  Leather,  about  the  Bignefs  c 
let  the  fame  down  again  75  Fathom^  but  it  came  up  pei 
cant  place  where  the  Leather  had  the  Hole  in  it,  ana  al 
we  then  bound  over  another  part  of  the  Bladder  fingle,  a 
30  Fathonty  but  it  came  up  whole  and  entire;  whereupo 
let  it  down  50  Fathonty  but  it  came  up  broke  and  full  • 
we  again  fitted  the  Bottle  with  the  faid  perforated  piece 
Double  Bladder ;  and  let  it  down  yo  FatBonty  but  it  agai 
So  again,  immediately  we  let  it  down  75  Fathom^  but  th 
ken  and  full  of  Water; 

^June  14.  1^80.  Being  in  3p^  Degrees  of  Latitude^  anc 
count  150  Leagues  Weft  ward  of  Portugal j  I  caufed  a  / 
well  ftopped  with  a  Bladder  over  the  Mouth  of  it,  and 
36  Fathonty  but  it  vras  taken  up  broken.  Whereupon,  i 
rougfinefs  of  the  Leads  HalTing  fo  tender  a  B6dy  lb  vio! 
Water  might  be  the  breaking  thereof,  I  caufed  another 
ndr  to  be  fitted,  and  clofe  by  it  I  tied  likewife  anothe: 
bom  with  the  Mouth  downwards,  as  were  the  other,  I 
Stdpp*d  ;  and  thefc  I  caufed  to  be  taken  up  when  the 
JirtAom  under  Water,  and"  found  them  both  Entire  ;*but 
moft  full ' of  Water ;  the  which  being  emtied,  were.boi 
^nd  takeil  up  at  20  Fathomy  wheii  the  Open  Fl(uk  was  ( 
Water,  but  the  Other  broken  to  pieces. 

Jufi.  8.  1593.  In  the  Bay  of  Bifcayy  when  we  had  loc 
we  took  a  Quart  Glafs  Bottle  ftopt  with  a  lai^e  Cork :  And: 
Plumbing-Rope  with  a  Lead  at  the  End,  we  funk  it  to  thr^  ^^/-s^T^ 


wKich  as  foan  as  we  perceived,  we  drew  it  up  again,  and  found  the  Cork, 

S'te  preiSxi  through  the  Neck  of  the  Bottle  into  its  Cavity,  and  the  Bottle 
of  Sak  Sea-Water.  We  Repeated  our  Experiment  with  another  Bottle  and 
Cork  in  the  lame -manner  as  before,  but,  the  Cork  being  not  found,  theS«- 
Water  foaked  through  it,  and  the  ^Bottle  was  half  full  of  Water  r^o  the 
Cork  remaiiied  in  the^  Mouth  olf  the  Bottle,  not  prefled  down  at  all.  We  re- 
peated our  Experiment  $.  third  time  in  po  Fathom  of  Water,  with  a  veiy 
found  Cork,  and  much  larger  than  the  Mouth  df  the  Bottle.  We  beat  it 
in  with  a  Hammer  as  far  as  it  would  go,  leaving  about  an  Inch  of  the  Cork 
above  the  Mouth  of  the  Bottle.  The  Cork^t  this  Tr/Vrfwas  prefled  down 
only  into  the  Neck,  and  became  "Level  With  the  Mouth  of  the  Bottle  :  But 
I  teatty  believe,  hald  we  had  lo  6r  20  fathoms  oi  Water  more,  it  would 
have  luocccded  at  at  our  fiift  Tryal 

ThitTeii^of  V.  I.  The  following  Bodies  were  poured  gently  into  a  Veflel  of  well 
i!^'*fi£'i)i.  feafoncd  Oak,  whofe  Concave  was  an  exaft  Cubick  Foot.  Thofe  in  the 
m^^w^  Twelve  firft  Experinlents  were  Weighed  in  Scales  turning  with  two  Ounces, 
st'oMio^^  but  the  laft  Seven  were  Weighed  in  Sc^s  turning  with  one  Ounce.  The 
iarf  Aiu*  i^.^^^^*^  *^  Ounces  here  mentioned  are  Averdupois. 


A  Foot  dF  fHteat  (worth  6  s.  z  Bulhel.) 

fVhemoi  the  beft  fort  (worth  6  s:  ^d.  a  Buftiel.  — 
The  fame  fort  of  W^^  meafured  the  fecond  time.  - 
Both  forts  were  JUd  Lammaa  Wheat  of  the  laft  Year 
JVhite  Oats  a£  the  laft  Year. 


The  beft  ^ort  of  .Oats  were  id.  in  a  Bufhel  better  than  thefe. 
y  Blue  Peafe  (of  the  laft  Tear,  )  and  much  Worm-eaten.  -— 

6  White  Peafe  of  the  laft  Year  but  one.    — —        — ~       — — 
^  Barley   of  xhe  laft  Year  :  <  the  beftfort  fells  for  i  j.  6 dA 

7  "l     in  a  X^arter  more  than  this  0  — •    ——  S 

8  Mab  of  the  laft  Yearns  Barley^  made  two  Months  before.  

p  Field  Beans  of  the  laft  Year  but  one.  — —  ■  — — 

to  Wheaten  Meal  /unfiftcd^      ^        .■      i  "■  " 

II  Rye  Aiea/ (unfifted.)       ;                   — ^         ■                — ^ 
1%  Pumf  Water.  ' —         

13  B^  Sak  —  — -  *— —  •— 

14  White  Sea  Sah.  —  

16  Nevxaflle  Coal  '  . ~— 

I  Pit  Coal  from    Wedneshtry  63^  but  this  is  very  uncertain  ) 
*7  1^  in  the  filling  the  Interftices  between  the  greater  pieces. ) 

19  Woodr4lhes.  .^       *~-'  .    . .    — — 


lb.  3*  I 

47  8 

48  4 

48  ^ 

29  Z 

49  " 

50  8 

41  1 

3P  41 

50  8 

31  Q 

28  4 

6%  8 

54  I 

43  " 

85  4 

67  12 

6%  o 


109     5 
?8     5 
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Ttic  \?J^ Experiment  was  tried  with  another  quantity  a£  Qutik-Sthmt 
which  had  been  ufed  in  Water  in  the  prececding  Experiment  :  However,  4 
ratl^r  truft  the  laft,  for  that  I  found  a  fmall  miftake  (  though  herein  the 
Calculation  allowed  for)  in  the  Weight  of  the  Glafs  containing  the  Quihkr 
Silver^  in  the  Trial  before. 

The  Solids  htrt  mentioned,  were  Examined  HjdrofiatkaUj  }By  Weighing 
thcn^  in  Air  and  Water ;  but  the  Fluids y  by  Weighing  an  c  equal  Portion  of 
each  in  a  Glafs  holding  about  a  Quart.  The  Numbers  fhew  the  Propnartioo 
of  Gravity  of  equal  Portions  of  thfefe. Bodies  :  But^ff  tjf  Thcfe  Bodies  we 
take  Portions  equally  Heavy,  their  Magnitudes  will  be  reciprocoBj  proportional 
to  their  correfpondent  Numbers  :  e.g.  a  CuWc  Foot  of  Water  is  to  a  Cubic 
Foot  of  Alabqfier  in  Gravity,  :yiS  loop  t<>  i??^  ^buta  Pound  Weight  of  fVift- 
^€r,.  is  to  a  pound  Weight  oif  Alalf^er  in  Magnitude  as,  1*72  to  looo.  So 
that,  knowing  by  the  former  Table,  the  Weight  of  a  Cubic  Foot  of  fVa- 
ter,  and  by  this  proportion  in  Gravity  betwixt  ff^ater  and  Alabafter  ;  we  may 
by  the  Rule  of  Three  find  the  Weight  of  a  Cubic  Foot  of  Alabafier,  and 
fo  9f  4iny  other  of  thefe  Bodie&  ;  or  we  may  know  their  Magnitude  by  know- 
ing their  Gravity.  So -that,  an  irregular  piece  or  quantity  of  thcfe  Bodies 
being  offered,  'tis  hut. Weighing  th^,  and  we  may  know  their  juft  Magni- 
tudi  without  farther  trouble. 


fjf  Mlr.%  c. 
■.  1^9*  p  904. 

apr.  An.  1693 


Ptimf-Water'---^^  --^ 

Cork. — 

SaffafroA  Wood.  —  - 

Jumper  Wood  CDry.)  

Pkm^Tree  TDry.)        —  — — 

Mdftk.         

Samalum  Gtrinum.  ■ 

Samabm  AWum.  — — 

Santaium  Ruhrum.        -  - 

Elfony.  '  ■■    ' 

Lignum  Rhodium.        ■ 

Lignum  Afphakum.        ■ — 

AUes.  •  

Suceinum  PeBuHdum.        ■   ■ 
Succinum  Pingue        —  — ■ 

Jet.  

The  top  part  of  a  Rhinoceros  Horn. 
The  Top  part   of  an  Ox  Horn. 
fThe  (  Blade;  Bone  of  an  Ox.         — 
.An  Humane  Calculhi.  — ^ 

Another  Calculus  Humanm.  — 

Another  Calculus.  — 

Brimftone,  fuch  as  commonly  Sold* 
Borajf       '  — ^ 


looo 
482 

663 

809 
1041 
1I28 
1177 
1125 
1179 
1 177 
1065 
1087 
1238 
1242 
1840 
1656 
124O 

1433 
1664 
1811 
1720 
A 


Google 


A  Gild  Coin  of  Barbary.     '  "-      ■'  

A  Gold  Medal  from  Morocco.      ■  — 

A  Memz,  Gold  Ducat.     — ~        — -        — 
A  Gtld  Coin  of  Alexander's.     -~—  — 

A  Gold  Medal  of  Queen  Mary's.      — 
A  Gold  Medal  of  Queen  ElizMheth's.      '—^ 
A  Medal  cfteemed  to  be  near  Fine  Gold.    -^ 


17548 
IJS420 
18261 

1885^3 
19100 

19I25 

19616 


TU  Diferent        ^'  ^*  ^^^^i>  *^*5  S^^^"  ^^  ^'^^  following  Tabje  of  the  P^(w«  Weights 
mii^  •tfive-  of  fome  more  Ufual  Liquors  in  the  CdUefi  Time)  and  in  the  Hotteft. 

ral  liquors  in 


ral  Liquor. 
Winter  and 
Summer  *,  fy 
Jf.  Hombcrg. 


$.  I.  9. 
lUu  Ao,  1700. 


The  Araameter  full  of  Mercftry. 

Oiloi  "tartar. 

Spirit  of  l/riii^. 

Oi7  of  Vitirol. 

Spirit  of  2V/^^, 

5/rr/*  of  Salt., 

Aqua  FortiSi 

Vinegar. 

Spirit  of  Wine, 

River  Water 

ViftiBed  Water. 

This  Empty  Areometer  Weighs 


I»  Summer.  1 

£t  Winter,  i 

3       5 

^• 

5 

5     V 

M         0 

6 

II 

0     3a 

I       3 

8     I 

3     3» 

I       0 

32    I 

0    43 

I       3 

58 

I 

4      4 

I       I 

40 

I 

I     70 

I       0 

3i>. 

1 

0    47 

I       I 

38 

I 

I     55 

0       7 

55 

0 

7     tfo 

0       d 

47 

0 

5     di 

0       7 

53 

0 

7     57 

Q         7 

50 

0 

7     54 

28 


VII.  I.  Having  poured  a  ftrongly  AlcalizM  Menftruum  (I  ufed  that  made 
filTtbfsufn'Oi  Ffx'd  Nitre,  diflblved  by  the  moifture  of  a  Cellar)  into  a  Pipe  of  Glafs,, 
Mcidi Figures  rf{^lcd, at  one  end,  and  not  full  a  quarter  of  an  Inch  in  Bore;  that  the  Car 
%*^tq!mi'   vicy,   which  in  a  greater  depth  would  feem  lefs  deep,  might  be  the  more 
2f#r^7iJiJ?i.  confpicuous:  We  gently  poured  on  it  fome  highly  Dephlegm*d5jpmV of  ^^w, 
snd  tbiir^iMi-  which  wc  kncw  would  not  Mix  with  it,  but  fwim  above  it,  and.pitfently,.. 
l^j!^\i   as  we  had  gucfs'd,  we  found  the  Rgure  of  the  Surface  oi  the  Lower  Li-^ 
».  nu  ^  775.  quor  Changed,  and  the  Cavity  quite  deftroyed  ;  the  Surface  that  ieemed  as  it. 
jw.  Ap.  1^7^.  ^^j^^  common  to  the  two  Contiguom  Liquors,  appearing  Flat  or  Horizontal. 

And  fiKh  a  Level  Superficies  we  had,  by  putting  thefe  two  Zi^i^or/ together 

in  a  much  Wider  Glafs. 

2.  We  found  alfo,  that  by  Employing  Oyl  of  Turpentine,  inllcad  of  the 

^rit  of  Wine,  the  Liquor  did  almoft  totally  Lofe  its  Cavity. 


iBut 


Goosle 


incumDcnr  on  inc  ivmcurj^  ror  rncn  i  manitcwiy  perceived,  and  mmred  to^ 
others,  that  the  Surface  of  the  Quick  Silver  being  Ueprefled  almoftto  a  Le- 
vel in  thofe  Parts  of  it  that  were  near  rhe  infidc  cf  the.Glafs,  there  vasa- 
bout  the  Middle  of  the  Surface  an  Elevation  of  Mercurial  Mater^  that  ap- 
peared to  be  rather  more  than  a  half  Globe,  and  was  to  the  Height  of  its 
full  Semidiameter,  raifed  above  the  reft  of  the  Mercurial  Surface^.  andJa 
that  State  it  continued,  as  long  as  I  thought  fit  to  let  it  .do  fo.^  And,  left 
this  Tryal  fhould  Impofe  upon  me,  I  caufed it  tdbe-more  thaa once  Repeat- 
ed ;  and,  the  better  to  connrm  it,  I  afterwards  caufed  the  Incumbent  IVater 
to  be  Little  by  little  fuck'd  up,  and  found ^s  I  expefted,  that,  when  the  In- 
cumbent Water  began  to  be  too  much  fliorten'd,  the  little  l!eat  or  Segment 
of  a  Sphere,  lately  mentioned,  began  to  be  fomewhat  Flatned,  and  Subfided 
more  and  more  as  the  Water  was  turther  taken  oflF. 

p.  Having  conveyed  into  one  of  our.  Pneumatical  Riceiver^^  a  Couple  of 
luch  {lender  Pipes  ^s  have  been  already  defcribed,  one  of  them  Fumifhed 
with  Cotmton  Water y  and  the  other  with  Quick  Silver y  we  caufed  the  Common. 
Air  to  be  diligently  PumpM  out,  without  obferving  any  Senfible  Change  in 
the  Concave.  Figure  of  the  Water  :  But,  as  for  the  Quick  Silver ^  I  knew  not 
what  to  conclude- about  it.  For,  having  Repeated  thcTryal  twice  or  thrice, 
the  Mercury  fometimes  feem'dmanifcftly  to  Swell,  to  be  more  Protuberant  up- 
on the  Exhauflationof  the  Receiver^  than  when  it  was  put  in,  efpecially  when 
its  Figure  was  attentively  Viewed,  and  the  External  Air,  that  was  Pump'd 
out  but  flowly,  was  fufferM  to  Re-enter  with  all  convenient  Celerity.  But 
that  which  yet  kept  me  doubtful  was,  that  I  obferved.  That,  upon  the  di- 
ligent withdrawing  of  the  Air's  Preffureupon  tht  Quick  Silvery  there  difclofcd 
th^mfelves  fome  little  Bubbles,  which,  I  fear'd,  we  had  not  been  able  to  free 
it  altogether  from,  and  which  might  be  fufpeded  to  have  fome  Intereft  in 
the  Phenomenon.  We  alfo  convey'd  into  our  Receiver,  a  clear  CymicalOil  that. 
was  heavier  than  Water,  and,  w  hilft  it  was  Contiguous  to  it,  had  not  a  Con^ 
cave  but  a  Convex  Surface,  and,  having  placed  the  Pipe  fumifh'd  with  both 
Liquors  in  the  Pneumatical  Receiver,  wePiimp'd  out  the  Air,  without  finding 
that  the  Oil  fenfibly  altered  its  Protuberant  Surface,  as  neither  did.the  War 
tcr  lofe  the  Concave  Figure  of  it's  upper  Surface. . 

lo.  I.took  -Rx'i  Nitre,  (or  which  is  Analogous  to  it.  Salt'  oi  Tartar)  re- 
folvcd^er  Ddiquium  into  a  Tranfparent  Liquor,  and  having  filled  a  clear  Viol 
half  full  with  this,  I  poured  on  it  a  convenient  quantity  of  Vinous  ^irittx3L&- 
ly  Reitifedy  that  there  might  be  no  Phlegm  to  ocqafion  an  Union  betwixt 
the  two  Liquors,  which  ought,  as  ours  did,  to  retain  Diftinft  Surfaces,  and 
fpeedUy regain  them,though  the  Glafs  were  well  fliaken.  Then,  having  found 
hy  a  Tryal  formerly  mentioned,  that  Common  Oil  of  Turpentiney  if  employed 
kx  a  Competent  Quantity,  win  not  totally  (ind  much  Icis  will  readily;  Dif- 
folve  in  Spirit  of  Wtney  and  alfo  having  Obferved  (what  may  feem  fomewhat 
ftrange)  that  if  this  Spirit  of  Wine  be  exquifitely  Dephlegm'd,  the  Oily  thougk 
a  Chymical  One,  win  not  Swim  on  it,  but  Sink  in  it ;  f  warily  let  faU  fome 
drops  of  Oil  into  the  Spirit,   and  had  the   pleafurc  to  fee,  as  I.expeSed, 
that  they  fcU  towards  the  bottom  of  thcGlafSj  tiU  their  Defcent  was  flopM  by 
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.ition^  lomc  rorcions^  woma  oe  quite  otqh  en  oir,  ana  prelentiy  turned  jn- 
to  Little  Globes. 

II.  I  tried  to  produce  another  Phanomencny  that  would  not  have  beenim- 
plealant,  by  putting  together  ina  fomewhat  large  Veffel,  with  other  Liquors, 
two  Oilsy  ("whereof  one  if  I  miftake  not,  was  firom  Turpentine)  which  firft  by 
reafon  of  the  Oleaginous  Nature  wiierein  they  agreed,  might  exaftly  mingle 
and  make  a  Compounded  Liquor  j  and  then,  by  reafon  of  there  being  one 
Heavier,  and  the  other  Lighter  in  Spede  than  Watery  might  by  this  Liquor 
be  again  feparated,  and  Include  betwixt  them  the  Liquor  that  4iad  Divided 
them.  But  I  found  that  theO/7x  being  once  united  would  not  be  eafily  par* 
ted,  but  According  to  the  Prevalency  of  the  Lighter  or  Heavier  Ingredient, 
in  the  mixture,  the  Compounded  0//,.  would  almoft  totally  either  Emerge  to 
the  top  of  the  Water,  or  Lie  beneath  at  the  Bottom  of  it;  I  fay,  almoft  total- 
ly, becaufe  fome  Part  of  rhe  Oi/,  which  was  not  perhaps  all  uniformly  Mix*d, 
did  not  keep  in  a  Body  with  the  reft ;  but  either  was  feparated  from  the  Mafs. 
in  the  form  of  Globules,  or  elfe  flicking  to  the  fide  of  the  Glafs,  had  the 
other  part  of  its  Superficies,  which  was  Contiguous  to  the  Water,  very 
Varimifly  Figured,  according  as  the  Bulk  and  Degree  of  Gravity  of  the  ad- 
hering Oily  and  other  Circumftances  happened  to  Determine. 

Thefc  arc  fome  of  the  Phanontena  I  obferved  in  Oil  of  Turpentine.,  when 
'twas  invironed  only  with  Fluids;  but,  if  it  were  permitted  to  be  Contigu- 
ous to  the  Infide  ot  the  Glafs,  and  fo  to  fatten  part  of  its  Surface  to  a  Solid, 
the  greater  part  of  the  Surface,  which  remained  expofed  to  one  or  both  of 
the  Contiguous  Liquors,  would  partly  by  their  Aftion,  and  partly  by  the 
Gravity  of  the  Oil  itfclf,  be  put  into  FJgures  fo  Poi'ioWy  and  fometimes  fo 
Extravagant,  that  'twas  much  more  pleafant  to  behold  them,  than  it  would 
be  eafy  to  defcribe  them. 

12.  Confining  Fluids  may  have  Diftinft  Surfaces,  without  having,  at  leaft 
ill  many  Pofitions,  RefraFiions  differing  enough,  or  Repsiom  Uroug  enough, 
to  make  the  Plain  that  Difterminates  them,  obvious  to  the  Eye.  Thus,whcnr: 
the  Oil  of  Tartar,  or  Nitrom  Alcali,  that  I  employed,  happened  to  be  very- 
Clear  and.Colourlefs,  I  have  more  than  once  made  highly  ReElified  Spirit  of 
J^w  Float  upon  it  fo,  that  in  mofl  Pofitions  the  Vial  feem'd  to  have  in  it 
but  one  uniform  Liquor ;  the  Plain  that  divided  the  two  Fluids  being  unapt 
to  be  difcemed,  but  in  a  Pofition.  wherein  the  Rays  of  Light  paffing  Aence 
to  the  Eye,  fell  very  Obliquely  on  it ;  and  indeed,  when  there  was  no  little 
Duft  or  other  Feculency,  fwimming  upon  the  Surface  of  the  Oil  a{  Tartar ; 
J  had  fometimes  much  ado  to  convince  Ordinary  Spedators,  that  the  Vial,, 
in  two  diftind  Regions  of  it,  contained  two  Unfociable  Liquors. 

13.  We  took  a  Deliquated  Alcali,  made  of  Nitre,  and  Tartar,  and  deeply 
Tinged  with  Cocbineel;  and,  tliat  the  Liquors  might  not  only  be  Heteroge- 
neous, but  as  diflfering  in  Gravity  and  Denjity,  as  we  could  make  them,  wc 
poured  on  it  a  peculiar  kind  of  Oil  lighter  than  Spirit  of  fVine,  and  holding 
the  Plain  where  the  two  Liquors  were  Contiguous  in  a  convenient  Pofition, 
in  refped  of  the  Light  and  the  Eye,  I  obferved  it  to  make  a  ftrangcly  vivid 
^fiexion  of  the  Incident  Beams  of  Light :  Sp  that  this  Phyfical  Surface  which 
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^a^flat,  loot^cf  almoft,  (or  ^twks  not  fo  Secular,  like 

and,  when  I  kept  it  'till  Night,  and  confidered  it  by  t 

the  bright  Figure  of  the  Fkme  was  ftrongly  Reflefted 

Specular  Body  j  which  tempted  me  to  fufpeft,  that  the 

elfe  than  the  bare  fmoothnels  of  the  Smrface  of  the  Alcai 

fo  brisk  a  RefieBion ;  and  the  rathet,  becaufe  I  did  noi 

mains  of  the  fame  Tinged  Akaliy  which  I  kept  in  ano 

tion  of  the  fame  0/7,  which  I  hadalfo  by  mc  in  a  fepar 

them  afford  fo  Vivid  a  Reflexion  from  its  Surface ;  the 

at  this,  becaufe  of  the  great  Difpofition  to  RefleEl  Li^ 

merly  the  Curiolity  to  Obferve  in  the  foremention'd 

with  other  Liquors.     I  Ihall  add,  that  looking  on  tl 

which,  though  it  have  all  the  necelfary  Quantities  of  ar 

L  its  Origin,  and  feme  Properties  I  have  found  in  it,  dif 

mical  Oils  ;  1  w  as  invited  the  more  to  obferve  its  Phe 

Refle^iottj  and  I  found  among  other  Things  (not  per 

JPirfiy  That  the  Confining  t^Iain  often  mentioned  bet%v( 

and  this  Liquor,  did  nor  appear  ked  itfelf,  nor  commi 

the  Image  of  the  Flame  of  a  Cahdlt  Reflefted  from  it. 

i  wafily  fliook  the  Vial,  which  contained  the  two  Li 

'  would  be  reduced  into  a  feeming  Froth,  confifting  of  2 

[  perfeftly   Globular   Bodies,  wnich  after  a  while  wo\ 

I  Rude  PhyGcal  Plain  ;  which,  though  neither  very  He 

Smooth,  would  at  its  upper  Superficies,  fend  back  th 

^  more  Brisknefs  than  one  would  exped ;  and,  when  tli 

^  iilled  of  fnlaller  Panicles,  thefe,  when  they  were  of  a 

veniently  Placed,  in  reference  to  the  Flame  of  a  Candl 

(as   more  than  one  Trial  informed -me)   Refleft  the  j 

^  way?,  and  fo  vifibly,  that  they  feemed,  for  multitude  ar 

^  5parkling  CorpufcleS  of  Polimed  Silver;  or  almoft  like 

'     I       that  appear  when  a  clean  Plate  o£  Copper  is  firft  Immerfc 

Solution  of  ^ood  Silvery  made  in  A^ua  Krtis.    'T'hirdlyy 

'  Spirit  of  H^ne  be  fo  thin  a  Lipuor,  and  our  Oi/isneven 

^  Swim  upon  it,  yet  1  found  the  Confining  Surface  very 

^  I   hate  alfo  found,  that  fome  Other  EJfemial  Oils  ( 

^  that  are  Diftilled  \\  ith  Water  in  Limbecks)  knd  particular! 

^  Oil  of  LefHonsy  did  with  our  Ttnged  Alcali  arfcrd  moft  oj 

t^  na  ;  but  not  fo  Brisk  a  Rljl^Bicn  :  I  fay,  moft,  chiefly  b 

l^l}i€y  their  Subtile  Oils,  as  I  formt-rly  ho  ted,  will  xq^< 

i  Though  our  Anomalous  Oil  be  unfociabte  with  it. 

i  14.  In  Cold  Weathef' wfe  took  BjJ'entJal  0/7  of  Amifeec 

J  is  to  Coagulate  in  fuch  Weathef*,  ard,"  hating  in  ag^entl 

1,^  to  be  Fluid,  we  poured  it  into  a  (lender  Vial  more  than 

^  nton  fPatiry  that  had  been  alfo  a  HttlevXi*W^<i>  that  the 

f  haftily  reduced  to  its  former  Stater"''"^^  Oil  being  L 

j<  Water ^  and,  being  poured  on  in  a  convenient  "Quantity,  h 
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iomewhat  Concave,  as  tltat  of  the  Water  was ;  .but  the  Lower  Surfacx,Sur*. 
rounded  by  the  Water,  was  very  Convene,  appearing  almoft  (for  it  was  not. 
perfedly)  of  the  Figure  of  a  great  Portion  of  a  Sphere,     This  being  done». 
the  Vial  was  ftopt,  and  fuffered  to  reft  fcr  fome  time  in  a  Cold  pkce,  by 
which  means  the  ^Fater  continuing  Fluid.as  before,  the  Oil  oi  Annifeeds  was>, 
as  I  expcded,  found  Coagulated  in  a  Form  approaching  to  that  it  had  whilft 
in  a  Fluid  State;  I  fay  approaching,  becaufe  it  was  not  tsi(y  to  difccm  the 
exaft  Figure  in  the  Vial  1  v  as  fain  to  make  ufeof :  And  I  fufpefted,  that  the. 
Oil  grown  Confident  was  become  \tk  Convex  than  before.  But  ^twas  worth 
Oblerving,  how  great  a  Difference  there  was  between  the  dull  RefieElion  it 
made  w^hen  it  was  Coagulated,  and  the  fine  RefieEUcn  it  had  made  whilft  'twas 
a  Liquor.  The  later  of  which  RefieSlions  bxoxight  into  my  mind,  how  Vivid, 
the  RefieSlive  Power  of  fome  Fluids  is  in  Comparifon  of  that  of  the  Generali- 
ty of  Solid  Bodies. 

15,  Having  obferved.  That  QuickrSitvery  and  Redified  Oleum  Petra,  are». 
the  Former  of  them  the  Heavieft,  and  the  Latter  the  Lighteft,  of  all  the  Vi- 
sible Fluids  that  are  yet  known  to  me ;  I  put  fome  (!Diftiird)  Quick  Silver  into* 
a  fmall  Vial,  and  held  it  in  fiach  a  poftuue,  That  tBi?  Incident  Light  was  ftrong- 
ly  remitted  to  my  Eye,  Lthen  flowly  put  to  it  fome  Petroleunty  that  being 
well  Redified  was  very  clear^  and  obferved^  that,,  as  this  Liquor  covered  the 
Quick  Silvery  there  was  at  the  Imaginary  Plain,  where  they  both  confined,. 
aBrisker  Refl^flipn  than  the  Quick  Silver  alont  had  given  before.    On  this  oc- 
'  cafion  it  will  not  be  amifs  to  take  notice,  that  either  the  Surface  of  the  Air 
itfelf,  as  thin  and  yielding  a  Fluid  as  it  is,  or  the  Surface  of  a  Solid  conti- 
guous to  included  Air,  or  fome  interpofed  SuhtJle  Mattery  may  RefleSi  the  I/t- 
cidem  Beams  of  Ught  more  ftrongly  than  moft  Men  would  exped.     To  this 
purpofe,  I  remember,  that  a  Curious  Perfon  having  one  Day  brought  me  a 
couple  of  Rarities,  which  he  told  me  were  two j)ieees  of  a  Solid,  but  tran- 
sparent Body,  that  he  had  cafually  found  ;  in   one  of  which  there  was  a 
Pearly  Large>  Round,  and  Orls.ic,  and  in  tha  other  a  lefs  Perfefi  One  :. 
One  of  them  was  opened,  and  that  which  had  appeared  a  PfW  was  found  to 
be  but  a  Cavity,  that  contained  no  groffer  Subftance  than  Air.     And  I  have 
by  roc,  a  well  IhapM  piece  of  Glafs  of  a  good  Thicknefs,  with  an  Aerial 
Bubble  in  the  middle,  which  by  fome  Qiialities  particularly  its  Pear-lite. 
Ihape  and  Vivid  RefieEiiouy  does  not  ill  refemble  a  fair,  though  not  Orient Pea*l 
But,  in  fuchlikc  Obfervations,  the  Pofition  of  the  Eye,  and  that  wherein 
the  Body  receives  the  Beams  of  Light,  may  be  very  confidcrable.    For  1  have 
by  me  a  Small  Stone  (with  which  1  have  puzzled  a  Skilful  Jeweller  to  deter- 
mine what  kind  of  Gem  it  was)  that  being  laid  flat  upon  ones  Hand,  or  a 
piece  of  Paper,  and  looked  on  Diredly  downwards,  looks  almoft  like  a  piece 
of  Common  Glafs,  and  is  tranfparent :  But,  if  the  Eye  be  fo  Placed,   that 
the  Incident  Beams  of  Dghty  by  whofe  RefleBion  it's  feen,  fall  with  a  conveni- 
ent degree  of  Obliquity  upon  the  Stone,  it  makes  an  exceeding  pretty 
ihew,  iometimes  appearing  like  a  fine  O^al^  andfometimes  not  very  unlike 
an  Orient  Pearl. 
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idmoft  wholly  Inviron^d  with  the  other  Liquor,  were  by  it  reduced  into  i 
Round  Figure,  which  was  ordinarily  fomewhat  Elliptical^  but  more  Dcpref- 
fcd  in  the  Middle  than  that  Figure  requires. 

1 8.  Having  into  a  Slender  Pipe,  of  that  fort  that  has  been  defcribed  be- 
fore, put  a  Iktle  OH  of  Cloves^  and  upon  this  fome  Oil  of  Turpentine^  that  fo 
the  ff^aier  might  both  above  and  beneath  be  touched  by  Heterogeneous  Li- 
quors, I  obferved  not  the  Oil  of  Cloves  to  be  very  manifeftly  I'umid  at  the 
top,  nor  the  Lower  Surface  of  the  0il  o(  Turpentine  (for  the  Upper  was  Con- 
cave) to  be  vtty  Convex  :  For  fomewhat  Convex  it  was  Cown wards.  And, 
from  rhis  *twill  be  eify  to  conclude,  the  Figure  of  the  Cylindrical  Portion 
of  IVater  intercepted  between  thefe  two  Oils. 

I  p.  I  took  0/7  of  Annifeedsy  thawed  by  a  gentle  warmth,  ^iL^ACoTnTfionTVa-- 
teff  and,  having  pitt  them  together  in  a  convenient  fhap'd  Clafs,  they  were 
{u&red  to  ftahd  in  a  cold  Place,  ^till  the  0/7 was  coagulated;  which  done, it 
wai  Parted  from  the  Watery  and  by  the  Roughnefs  of  its  Superficies  mani- 
fefted,  as  I  expeded,  that,  when  its  Parts  were  no  longer  agitated  and  kept 
cafily  Difplaceable,  by  the  Subtile  permeating  matter,  or  wliatever  other 
Agent  or  Caufe  it  were  to  which  it  owed  its  Fluidity y  when  the  Contiguous 
fVater  grew  tmable  to  iiifled,  or  otherwife  Place  them  after  the  manner  re- 

3ui{ite  to  conftittite.a  Smooth  Surface.  And,  what  happened  to  that  part  of 
le  0/Ts  Surface  that  was  touched  by  the  IVatery  happened  alfo  to  that  which 
was  contiguous  to  the/J/V,  fiive  that  the  Afperity  of  the  laft  named  Surface  was 
differing  from  the  other,  which,  whether  it  were  an  accidental  or  conflant 
Phdmfnenony  farther  Trial  muft  determine.  But  I  have  often  obferved.  That 
the  Uppet  Surface  o{  Oil  o(  Annifeedsy  when  this  Liquor  comes  to  be  Coa- 
gulated by  the  Cold  Air,  was  far  enough  from  being  iiwo/A,  being  varioufly 
Afpcrated  by  mahy  Flaky  Particles,  Tome  of  which  lay  with  their  broad, 
and  others  with  their  edged  Parts  upwards. 

2o.  An  Inequality  and  Ruggednefs  of  Superficies  I  hsve  alfo  obferved  in 
Watery  when,  having  covered  it  with  Chymical  Oil  of  Junipery  and  expofed  it 
in  very  cold  Weather,  though  the  0/7  continued  Fluidy  yet  the  Water  being 
Frozen  had  no  longer  a  Smooth  Superficiesy  as  whilft  in  its  Liquid  ftate  *twas 
contiguous  to  the  0/7.  And  the  like  Inequality,  and  rather  a  greater,  we  ob- 
ferved in  the  Surface  oi  Water  Vtoz^Hy  which  had  Chymical  Oil  of  Turpentine 
Swimming  over  it,  yet  a  no  lefs,  if  not  a  much  greater,  floughnefs  may  be 
oftentimes  obferved  in  the  Surfaces  of  divers  Liquors  that  abound  withWP^- 
tery  when,  thofe  Liquors  being  Frozen,  their  Surfaces  have  an  immediate  Coo- 
ta<^  with  the  Air.  I  (hall  here  add,  that,  having  purpofely  caufed  a  Strong 
and  Blood- red  Decodion  of  the  Soot  of  VVocd  to  be  expofed  in  a  large  Glais 
in  a  very  C*old  Night,  I  was  more  pleafed  than  furprized,  to  find  in  the  Morn- 
ing a  Cake  of  Ice,  that  was  curioufly  Figured,  being  full  of  large  Flakes 
ihap'd  almoft  like  the  broad  Blades  of  Daggers,  but  neatly  Fringed  at  the 
Edges.  But  that  which  I  chiefly  mention  thefe  Figures  for,  is,  that  they 
feem  to  be  as  it  were  Imboft,  being  both  to  the  Eye  and  the  Touch  Rail- 
ed above  the  Uorizolital  Plain  or  Level  of  the  other  Ice. 
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Body,  as  mercury  or  muy  may  have  its  Parts  reduced  to  that  Mmutcnels 
that  their  Granjitj  or  Tendency  Downwards,  is  not  ftrong  enough  to  Separate 
the  Chejim  or  Union  of  Parts  of  a  Liquor,  will  be  manifeft,  if  we  confider, 
that  the  Refiftance  made  by  the  Medium  to  a  JKaiZrw^  Body,  is  according  to  the 
Superficies  of  the  Body :  But,  as  the  Body  Decreases  in  Bulk,  its  Superficies 
docs  not  proportionably  Decreafe;  thus  a  Sphere  of  an  Inch  Diameter  has 
not  eight  times  lefs  Superficies  than  a  Sphere  of  two  Inches  Diameter,  tho' 
it  have^^gA^  times  lefs  bulk,  and  confequently  paffing  through  a  Medium,  as 
fuppofe  Air  or  Water,  the  Sphere  of  an  Inch  Diameter,  is^  proportionably 
to  itsBulk,  more  Rejifledy  than  a  Sphere  of  two  Inches  Diameter  in  propor- 
tion to  its  Bulk,  and  hence  it  will  come  to  pafs,  thatatlaft  a  Body  may  be  re- 
duced to  that  Minutenefs,  that  its  Gravity  Preffing  Downwards  ("which  is 
according  to  its  BullO  may  be  lefs  than  the  kefiflance  of  the  Medium,  which 
operates  on  the  Surface  of  the  Body,-  feeing,  as  I  faid  before,  the  Surfaces 
ot  Bodies  do  not  Decreafe  fb  faft  as  their  Bulks,  thefe  Decreafing  in  a  Tri- 
plicate, but  thofe  in  a  Duplicate  Ratio  of  the  Bodies  Diameters. 

But,  becaufe  I  have  faid  that  the  forementioried  Law  of  Hydroftatlcks  Is  a 
little  Defeftive,  I  defire  to  explain  myfelf  a  little  further  in  thit  point.      In 
Weights -Rjft/ig  through  the  Air,  were  Gravity  only  confidered,  the  Proporti- 
ons of  their  Dcfcents  would  be  cxaftly  as  Galileo  has  Demonftrated ;  but  it 
is  allowed  by  all,  that  the  Refiftance  ot  the  Air,  not  being  confidered  in  thofe 
Demonftrations,  they  are  not  Mathematically  True  in  Practice,  but  rhat  really 
there  is  fomethingof  that  Proportion  hindred  by  the  Air's  Refiftance.  Now, 
what  is  this  lefs  than  to  fay,  that  the  Refiftance  of  the  Air  takes  off  Tfome  of  the 
Operation  of  Gravity,  or  is  able  to  withftand  or  oppofe  paTt  of  its  Adion  ? 
And  if  fo,  what  (hall  we  fay,  were  an  Iron  Sphere  let  through  a  Medium  of 
Water.?  purely,  the  Proportions  of  its  Defcents  would  be  much  more  Di- 
{lurbed  herein,  as  Water  is  much  more  folid  and  difficult  to  beSeparatedor 
pafled  through  thanAir^jand  confequently  we  muftneeds  grant,that  more  of  the 
Operation  of  Gravity  is  taken  off  or  refilled  by  this  Oppotition  of  the  Wa- 
ter, than  that  of  the  Air.     And  if  fo,  furely  there  may  be  a  certain  Degree 
of  Gravity,  that  may  be  quite  taken  off  by  the  Refiftance  of  the  Water :  Were 
a  Piftol  Bullet  let  fall  through  the  Air,  it  would  Dafcend  imperceptibly  nigh 
the  Proportions  that  Galileo  has  affigned,  but  were  a  fingle  Grain  of  Sandfo 
let  kll,  it  would  be  much  hindred  in  its  Courfe,  and  half  of  this  Grain 
would  be  more  obftrufted  ;  what  Ihall  we  then  fay  of  the  Ten  Thoufandth 
part,  or  of  a  part  of  the  Ten  Thoufandth  Millionth  of  this,  and  again  of 
the  Infinite  Subdivifions  of  that,  'till  at  laft  we  come  to  a  Part  that  would 
be  wholly  Refiftedy  or  kept  up  ;  fuch  as  I  conceive  the  Minute  Particles  of 
a  Body  Dijfolved  in  a  Mmftruum. 

On  this  Account,  'tis,  I  fay,  that  the  forementioned  Principle  of  Hydnftor 
ricitf  is  a  little  Defeftive;  for  it  confiders  not  the  Natural  Congruity  of  the 
Parts  of  a  Liquor,  whereby  they  defire  as  'twere  to  Unite  and  Keep  toge* 
thcr,  juft  as  we  fee  two  drops  of  Water  on  a  dry  Board  being  brought  toge- 
ther, do  jump  and  coalefce,  and  therefore  Liquors  have  an  Innate  Power  of 
Refifting  a  certain  Degree  of  Force  that  would  Separate  them  i  fuch  as  I  fop- 
'    *  pofc 
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^fe  tbe  D^reettt  Gnvityj  in  the  molt  mumtePunxcles  of  i 
u  a  Menfhuum. 

The  forcmentioned  Rule  holds  true  to  the  moft  nice  Senfe  i 
but  in  thofc  that  are  by  many  Millions  of  Pivifions  fmall 
Fail. 

I  would  not  hov»'e\Tjr  be  thought  wholly  to  Rejeft  my  Bro 
this  Problem, \  for  certainly  that  Motion  f  whatfoever  it  is  ) 
which  is  able  to  diifolve  Aich  a  "Solid  Body  as  Iron,  that  is, 
to  difturb  the  Clofe  and  ftrong  Gohefion  of  the  Parts  of  Iron 
be  fuppofed  fufficient  to  difturb  or  keep  up  thefe  Parts  from 
bottom  of  the  Veflel,  wherein  the  Solution  was  made ;  and  a 
ter  account  can  poffibly  be  given  of  fuch  Sohaions,  than  by  i 
an  Internal  Motion  in  the  parts  of  the  Menflxtmm  Infinuating 
the  Solid  Body,  and  loofening  its  parts.  But  I -leave  to  otli 
what  Kind  of  Motion  and  Peculiar  Conformation  of  Parts  is 
in  the  Menfiruum  and  in  the  Diflolved  Body,  that  k  Soluti 
from  their  Commixture. 

2-  Tho'  l-iquors  Confift  of  Parts  United,  and  tho' this  1 
Deftroyed,  yet  of  Necefl^ty  it  acquires  fome  degree  of  Fore 
it  ;  Yet  this  Profirtj  ought  not  to  be  rely*d  oh  as  the  Sole 
Appearance  jFor,  in  this  Somion  of  the  Problem,  We  firft  Suppc 
Particles  of  a  Heavy  Body  RaisM,  and  then  give  the  Reafo 
Sinking ;  Whereas  *tis  not  to  be  queftiohed,  hut  that  tha 
Raifed  them,    is  the  fame  that  Keeps  them  from  Falling  to 

IX.  Sir  Sam  Moreland  undertakes^  tq  Demonftratc,-  (contrai 
mon  and  Received  Opinion  through  England  and  all  Europe.) 

1.  That  he  will  Force  Water  6aFoot  high  with  treble  ti 
(hall  Raifc  it  20  Foot,  aind  fo  prop<«ionablyy.iw  ix^tttm. 

2.  That  by  how  much  Wider  the  Barrel  is,  in  which  the 
than,  the  Pipe  through  which  the  Water  is  forced. up,  by  i 
Engine  Prefled  with  UnAeceffary  Weight. 

X.  I.  Elapfa  miper  i^ate,  Ann.  i6S^  in  manus  incidit 
dam  infcriptus  Siph  Pf^tembwj^fcu/y  five  Sipho  Inverfus  Cruri 
Fhiens  &  Refluens  hadenuslnauditus  tide^hac  MaMna  m^gnifi< 
thor,  fed  Ledo:tem  orat  ut  ignofcat  PatronoejusSereqifllmo  j^ 
'StTti&iSLTx  ejus  libi  -fervet.     Hseo  dutti  Legerem  in^mewtcttL  v 

ihftrui  ppffit  Siphoj  ut  qu^-dc  Wiirtemburgko  ^ila  narrantup  p 
%iens  ergo  in  manibus  Sphnem  quetnlam  Vitreum^jerexi  eum  i 
tmfa  quantum  ^tui  p^petfdit^lariter  ;'dumqucjinf,e<ivfitu£ifa 
unuih  ex  Vafculis  Aquam^  donee  Orificium  S^pfjonU  pau^ulur 
ftatim  in  altehim  Vasut  €^pe(5^abam  ^^uebat.  Aqua  &.  tunc: 
Vafe  in  quod  primum  Aquam  Infuderam  in  alteram  Eflfiidi, 
AquaiftaRefluebatin  prius  Vas.  Licet  non  aufim  Artificiuit 
mei  cum  illo  tVurtemburgico  comparare  tamen,  fi  Utilitatem  ft 
Vol.1.  Z22 
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mcertarepofle  (prsiertim  fiuddikturei  mtt««tiS6iitinn  qUodds^ 
dam  pep uliari  i  mc  excogitato,)  non  mukunot  dubito. 

2.  In  Traftatu  de  Sphone  IVurtmkirgicf^  qui  Stutgardia  Authons  D*.  Salr^ 
ftioneReifilio  nuper  Editus  eft,  magna  quawlam  atque  inaudita^  &  &  Utilitatcm 
fc  Raritacem  &  Artificium  fpeSes,  de  novo  illo  Sifbone  pratdicantur :   ipfinsi 
autem  Proprietatcs  Charadef ifticas  proponuntur  his  VeAis. 

I.  Ut  Otificia  Cntrum  Duotum  Siphonis  fui  horizontalitey  Jtta  Labris  inferan^ 
tUY  ;  OMi  iJi.  Vetemm-  imentis  Cms  lovgius  infra  LaJbrumfeu  Jtquilitriwn  defcotr 
dot  ftmfw*. 

a.  Vt  OtificHs  vel  fanim  vel  dimidium  Aqua  re^Ieth^  Effluattameu  Aquox 
Juper  Nbnttm  duEia  ;  cum  in  reliquis  Si^hooibus  mum  OrificiuM  Aqua  adimfk- 
ft  few  immergi  Aqtm  debeatn 

3;  Vt  in  Siccitate  diutuma  quietens  Machina  ta?nen  effeHum  froducat  Affluemt 
iterum  Aqua. 

4.  Ut  Lumine  feu  Oriffcio  idterutfo  Aferto^  akero  vert>  poft.  HkOA  demum  at^ 
Diem^  feu  per  Efiftmnium^  feu  Conum  reclufo,  Effluat  tamen  Aqua  ;  cum  in  aliis 
utraq^  Simul  Lumina'Apiriri  deteam. 

5.  Ut  in.  HMMHtali  JUnea  pofitis  Qrificiis^  &  aqualibus  quoad  AJiitudiuenk 
Crurtbus  exundet  Uquor ;  cum  in  Porta;  Aliorumve  ^fachinis  in,  aqualia  debeant 
Oura  efej  &  Perfendicuhtm  majm. 

6.  Ut  ab  utr^qui  Lubro  in  utrumque  Labrum  injufa  Afcendat^  &  Effluat  Aqua  ;, 
mm  in  Veteribus  mn,  niji  per  unicum  nempe  LongfUiy  Crw  Effiuat,  nunquam 
Refiuat, 

Hxc  font  ipfius  verba  Authorise  qpayero  ratione,  quibufve  auxifiis  tand^ 
eflfeSus  pioduci  poffint,  ne  ve^imi  quidem :  Me  itaque  j);i0k.iR^fa  .Sbcffitf^ 
Machinam  conftraere,  quateadem  ilia  in  Xi^defctjpta  Fhacnomena  ezhiber 
set.  Rem  qoidem  tiibus  variis  modis  exequutus  fum ;  ne  vero  taediofusni- 
mium  videar^  fequentem  methodum  utpoce  facillimam  ipftar  oionium  foic 
arbitror. 

A  A  Sunt  duo  Vafa  Metallica  quibus  duar  A^^nr/extremitates  inferuntus. 
BCD'EDCB  eft  Sipho^  cujus  Lumina  BB,  In  eadem  Horizontali  Linca 
difponenda  funt.  F  eft  Tubulus  foramini  in  fuperiori  Siphonis  parte  adfer- 
Tuminatus,  diligenterque  obturandus,  poftquam  Sipbo  Aqua  en&e  Reple- 
tus  fiierit:  Jam  manifeftum  eft  Aquam  in  partibus  C  D,  conteatam,  Aeti 
Extemo  ingreflum  prohibere  ne  ad  fuperiorem  Siphonis  partem  E  penetret : 
Spbo  igitur  Aqua  femper  plenus  (moCo  debitam  Alticudinem  non  excedat J 
efie&um  fuum  oertiifiroe  producet  ftatim  atque  Aqna  in  Vafibus  A  A>  con- 
tenta  alterutriu^  Orificii  B^  partem  allquam  Replebit ;  quumque  Ambobus 
OriHciis  Aqua  partim  Repletis,  in  utroque  Vafe  A  ad  eandem  Horlzontalem 
Lincam  Superficies  Aqux  pervenerit,  fi  alterutri  Vafi  vel  tantillum  Aquf 
infuderis,  pars  ejus  per  Sipbonem  ftatim  in  alteram  Vas  deferetur,  eademque 
iatione.caetera.in  Zi^r^  delcripu  JP&^riio^v'^ffii  exhiberi  poterunt. 


Goode 


y.  "Nciftiutl^ff  Serenijj^nut  Sodetaus  defiderium  fruftmrcr,  aut  morarcr,  hr  By  t.  saiomM 
^tcor  Exceilcntiinmi  D"'.  D'^.  Papin  Sifhonem  ipaBmyxm  cfle  mirtehthirsiwmjjif'^''^.^'^ 
•^ctkm  cum  Recurvatione  Pedum  jEsidum;  neque  aliud  cflc  Myfterium,  ut^'78.^  1272. 
■hroenm  ipfc  fcripfit,  in  Summicate,  quam  quod  per  Infimdibulum  debeat    ^'  ^"'  *^  ^' 
Impleri,  fine  qua  Implctionc  non  potcft  traasfluerc.    Quod  proadm^  Typis 
amplius  confirmabitur>  quia  longum   nimis  effec  &  txdiofum  hie  omnia 
fcribere. 

Aft,  ut  in  pwfenti  ofiendam  mc  ha&cnus  nonnihil  laboraffe  circa  Sifhonu     ^ 
cffcftus;  ecce  inter  Experimcntandum>  hoc  quoque  mihi  occui:rit;  ut  didice- 
Tim,  quomodo  in  VertiuytX  ad  Lout  a  poifit  Effluere ;  quod  ha&enus  multi 
promilere,  vix  quifquam  efficit. 

XI.  I.  A  A,  Is  a  groat  Glafs  made  like  a  Tumbler,  but  much  bigger,  Avtewway^ 
and  laid  upon  the  Chimney  Board,  BB.  ^aif^ng  iratn^ 

C  C,  Is  the  Engine  lii^  a  fmall  HocA,  that  doth  conftatitly  Spout  out  Water  ^^^!^^ 
by  the  two  Holes  DD :  This  Rock  is  kept  at  a  diftance  from  the  bo^[tom  of  ^'jj  p«p>»>- 
the  Glafs  A  A ;  fo  that  it  may  plainly  be  feen  th^t  it  caunot;  Receive  any  joi7 AIk'I685^ 
Water  by  SubterranealTubes.  '  *«•*?«• 

E  E,  1$  a  feftitious  Cordis  reaching  from  the  Center  of  the  Rmck  CO,  to 
the  Center  of  the  Cf^vm  F  F. 

F  F,  Is  a  Cnnow  bearing  upoh  the  Aperture  of  the  GJaJs  A  A,  ai\4  holding 
the  Rock  C  C,  Suftended  at  a  confiderable  Diftance  from  the  Bottom. 

G  G,  A  Glafs  Open  at  both  ends,  applyM  to  the  Rock  C  C,  to  keep  tho 
Water  "upon  it  from  falling  down. 

The  Water  in  this  Engine  runs  conftantly  H  H,  Two  Shells  to  receivethe  s^iv^d :  fy 
Water  from  the  yem\  ^;^ 

2.  Within  the  Rock  C  C,  there  may  be  a  Veflel  placed,  which  (hall  be  n.  177-  P.  12A 
made  like  the  Body  of  a  pair  of  BeBuws,  or  thofe  Puffs  heretofore  ufed  by  Bar-  ^^'  ^"*  *^*^ 
^iers,  which  being  filled  with  Water,  a  piece  of  Clockwork  put  under  it  may 
pifoduce  the  Jettos ;  the  Water  being  received  into  the  Shell  HH,  and  running 
thence  into  the  hollow  of  theOr^  E  E;  may  be  thereby  conveyed  into  the 
follicular  Cavity  in  the  fame  quantity  it  is  Ejefted  from  the  two  Emerging 
Tubes ;  and  it  will  Circulate  according  to  the  going  of  the  Oockrvwrk. 

3.1  conceive  that  the  Air  is  foTced  into  the  Outer  Gkys  at  the  bottom  thereo£  s^Mf.%.  m^ 

That  it  then  pafles  up  between  the  two  Glajfes.  *'  ^*  **^^ 

That  the  Outer  Glafs  or  Cafe  being  clofe  Luted  at  the  Head  or  Crown  to 
which  the  bmer  Glafs  is  hung  by  the  Orak  the  Air  is  forced  into  the  Mouth 
of  the  bmer  Glafs.   -^ 

That  the  Air  fo  forced  preffii^  on  the  Surface  of  the  Water  that  covers 
the  Rodij  forces  the  Water  t<y  rife  through  thofe.  two  extreao)  Farts  that 
arc  not  at  all  Cloge'd,  or  covered  with  Water. 

4.  ABDE,  fignifies  a  Cylindrical  Veflel,  Oofed  on  every  fide,  and  Di-SrSSf  ^  tSi 
vided  into  two  Rooms  by  the  Floor  E  F.  ooa.        * 

G L  MH,  Is  another Cy^ndrical  Vei&l  within  that  Upper  Room,  Cc-^ig-f^;."^ 
merited  with  its  Mouth  downwards  to  th6  Floor,  and  full  of  Watey  yi^n^^^^ »^^^ 
thcSuxfacc  I K;  the  upper  part  thereof  G I K  IB,  bcibg  full  of  Ak. 

Zzz  2  Oft, 
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Qp,  RP,  Two  Pipes,  open,  abore  and  below,  and  let  thmygh  tic  Upper 
Room  into  this  Velle!,  and  reaching  almofl  dawn  to  the  Floor  EF. 

V  W,  a  Pipe  open  above  and  below^  and  let  into  the  t^per  Rooql. 
Thefe  Pipes  muft  be  clofe  joyned  round  aboixt  them  to  the  Floors  C  1)^ 
and  GR 

X  Y,  Two  little  Hemifpherical  Bladders  prepared  witli  Oil  or  Come  Oily 
Subilancc  fas  Butter  and  Turpentine/  agaitift  Water,  and  Cement^  with 
their  Mouths  upward  to  the  Floor  E  F,  underneath, 

«,  P,  Two  Valves  Opening  out  of  the  Upper  Room  in  the  Bladders. 

r,  J,  Two  other  Valves  Opening  out  of  the  Bladders  into  the  Inner 
Veflcl  above. 

NZ,  A  Pendulum  playing  upon  the  Centre  1<J,  and  having  two  Battle- 
door  Arms  /I,  bf  to  fqueercaJtematcty  the  Bladders  whicli  refl  upon  thtm. 

Let  the  Upper  Room  be  filled  with  Water  at  the  Pipe  VW,  and  if  the 
Pittdulum  be  made  to  play  by  Clpik-workt  the  Bladders  will  perpetually  Pump 
it  thence  into  the  Inner  Veuel,  and  the  Compreft  Air  G I KH  in  the  Upper 
part  df  th^r  Veflel  prefling  upon  the  Surface  of  the  Water  I  K,  will  force 
It  thence  intathe  PipesOQ^  P  Rj  out  of  which  Spouting  with  a  pcrpetiml 
even  Stream  into  the  Spoons  ST,  it  will  run  down  by  the  Pipe  WV,  into 
the  Upper  Room  again,  the  Pendulum  will  play  moft  eafily  when  the  Upper 
Room  XS  filled  to  the  Top  of  the  Pipe  W  V.  Inftead  of  the  Bladders  may 
be  other  Contrivances,  as'of  Slickers  or  little  Organ  Bellows,  playing  altei- 
nately  with  t\rt)  Leaves  about'an  Axis  in  the  middle* 
ff  Or.  Papiii.  r..  AA,  !b  the  Great  'tumblir^  that  muft  have  fome  little  hole  in  the  boE- 
*'ii:^'   tom  as  I.  _ 

ILL,  A  flender  Pipe  hidden  by  the  Chimney  Board  BB,  whereby  the 
Tumkler,  AAy  hatl^  Communication  with  tjie  Pftrnf^  or  EeS&ws  MM. 

MM,  Some'kind  of!  Pun^  or  ^ettowsyitll  ^fliut,  and  having  no  other  Apeii- 
turc,  hut  through  the  Bipe  ILL.  ll^efe  are  put  in fdme  fecret  Place  where 
a  Body  may  Play  the  fame,  and  riot  be  (een.  .      . 

iW,.  A  flender  Pipe,  that  makes  a  Communication  betw^een  the  Glafs  KKy 
and  the  Oro^m  FFj  this  Pipe  reacheth  near  to  the  cover  of  the  Crtnjsny  that 
the  Water  contaiil(dd  in  it  may  npt  run^  down  by  that  Aperture. 
.  EE.  the  PwiUhus  Coraly  Hbl|6w  ^ithm,  SHut  at.  tKe  Bottom  and  Open 
at  the  Top.  ,/',.; 

DD,  D  p.  Two  crooked  Pipes  Soldered  to  thei  Sides  of  thonCor^  E  E,  fo 
ttat  the  Water  running  ^qyfn  xht  Coral  nuiy^pot  pur  at  th^^Floles.DI).* 

OO,  A  Pipe  hidden  in  ihe  Cwid  £E,  pa£Sng  tlirougb  the  l:t9t^om  of  the. 
fame  where  it  muft  be  well  Soldec'd^  an4  rpael;iing  near  to  tl:^  bottom  of  the 

RpciCc: /  '■   ;  ':*  /' ' '  .  /:j,:' \'\.  . '  *  .  '. . 

PP,  A  Pijie  to  convev  the  Water  from ;:he  v^^^  GG,-  int^  the.  I^uk  CC i 
this  Pipe  is  well  Solder  d  to  ^hc  fiver  of  the  (aid  J(Qck. 
O.  A  yalve  working  by  aSprihg^at  t|ie  W^tp^  of  the  Pipe  P  P*  to  keep/ 

t]»e)¥ater,rthat  gefsia^that  Way^j  fV)^^^^ 

tl^  Another  Valve  at  the  top  of  the  Pipe  00,  that  the  Watergetting  up 
tlut  wayi  may  not  fall  through  the  fam. 

Now 
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vancc :  So- that  I  don't  qucftion  but  this  way  for  Raijing  Witter^  may  on  fo- 
Tcral  Occafions  be  of  great  Advantage. 
ijT  Ex.         j^  B,  A  B,  Arc  feveral  Ritceftacks  fet  above  ohcf  another,  which  muft  be 
!g.  201.      well  Shut  and  Soldered  every  where. 

CDD,  CDD,  Are  two  {lender  Pipes,  whereby  theFirft  and  Third  Re- 
ceptaclis  have  a  Communication  with  the  Pump  HH. 

EFF,  E  F  F,  Two  other  flender  Pipes,  whereby  the  Second  and  Fourth 
RicePtacles  have  a  Communication  with  the  Pump  1 1. 

H  H,  II,  Two  P«wf/)j'whofc  Plugs  are  fo  moved  by  the  Axis  L  L,  that 
when  one  gocth  down  the  other  gocth  up. 

M  -M,  A  Wheel  fattened  to  the  Axis  L  L,  that  it  may  be  moved  by  th© 
Stream  of  a  River. 

NO,  PQ, N O,  P Q^    A-re  big  Pipes  for  the  Water  to  go  up,  from  a 
Lower  into  a  Higher  Receptacle. 

0,0^0,0,  Are Fdhes  fitted  tothe  Top  of  the  aforefaid  Pipes  that 
the  Water  may  not  go  down  throughthe^^fame. 

Now  it  is  plain,  that,  when  the  Plug  in  the  PumpHHy  is  going  up,  the 
Air  comes  in  through  the  Pipes  C  D.D,  andfo  it  is  Rarified  in  the  Fim  and 
Third  Receptacles  marked  A,  A  :  And  by  that  means  the  Water  may  be  Dri- 
ven up  into  the  faid  Receptacles  through  the  Pipes  N  O,  becauie  at  the  iame 
time  the  Plug  in  the  Pump  II,  ^oing  down,  caufeth  the  Air  to  return  to  its 
Ordinary  Preflure  in  the  Second  and  FoxmhrRJceptacks,  that  it  may  be  able 
to  drive  up  the  Water  through  the  faid  Pipes  N  X),  and  the  Loweft  Pipe 
draws  the  Water  that  lies  open  to  the  Air.    By  the  fame  reafon  when  the 
Pitkin  the  Pump  1 1,  goeth  up,  the  Air  muft  come  in  through  the  Pipes 
EFF:  And  fo  it  is  Rarified  in  the^  Second  and  -  Fourth  Receptacks  marked 
B,  B,  and  by  that  means  the  Water  maybe*  dtivetnipinto  the  laid  Receptor 
cUs  tlirough  the  Pipes  P  Q,  P  Q,  becaufe  at  the  fame  time  the  Plug  in  the 
Punf  H  H,  going  down,  caufes  the  Air  to  return i:o  its  Ordinary  Preflure 
in  the  Firft  and  Third  Receptacles^  fo  that  it  is  abJe  to^Drive  up  the  Water 
dirough  the  (aid  Pipes  P  Q. 
Tiui^'h'      d.  I.  To  keep  the  Receptacles  from  being  filled  too  much,  the  Water  nuy 
r^N^Iu,  M*    be  let  out  by  Inferting  into  each  a  Crooked  Pipe,  reaching  a  pretty  way 
?Ji!ii|bu      ilownwards,  and  having  its  Lower  Aperture  (hut  up  with  a  Valve,  *  whereby 
.  186.  ^  353.  the  Water  may  run  out  when  the  Receptacle  (hall  be  fiU'd  to  a  certain  Height : 
la.  Ao.  1^87.  ^n^i  may  add,  to  prevent  new  Difficulties,  that,  left  the  Pumps  (houldbc 
fillMto  much,  a  Valve  may  be  made  that  (hall  open  as  foon  as  the  Airin  the 
Pump  (hould  be  more  Compreft  than  the  Outward  Air :  So  the  Air  getting 
in  through  any  Pores  wouW  be  conftantly  let  out. 

a.  I  have  not  pofitively  promiled  a  good  Succefs,  but  for  Windfor  and 
St.  Germain ;  but  when  I  fpoke  of  Verfai&s  I  ufed  the  Word  perhapsy  thereby 
jhewine,  that,  before  any  oqe  (hould  go  about  fuch  great  Undertaking,  he 
fhould  KeAeft  upon  it  more  than  I  would  then  do,  not  having  Occafion  for 
fuch  Work.    But  I  now  make  the  following  Computation. 
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luct  ^e  l>iiUtocc  of  Virjams^  as  M  Nuis  fuppofeth,  be 
thcCapacity  of  each  ilecqwtfcfe  be  about  one  half  of  a  Cubi 
make  the  Wheel  with  the  Axis  to  make  t\xc\x  Revolution  in 
Time,  and  fo  Order  all  Things  that  theAir^nder  the  Afcer 
come  to  be  Ratified  to  fuch  adcgree,.that  by  its  Elaflieityit 
terpoife  more  than  7.  Fx)ot  of  Watery  but  at  the  fame  tim 
Receptacles  A^,A,  B,  B^  would,  evenin  itsgreateft  Dilatation, 
terpoife  17  Foot :  So  it  is  plain,  that  the  Afr  will  be  driven : 
cks,  into^  the  Pumfs  by  a  Strength  equivalent  to  10  Foot  of  ^ 
we  compute  the  *  Vekcity  of  Air  driven  by  fuch^  a  PrefTuit 
that  the  faid  Velocity  will  be  about  740  Foot  in  a  Second-: 
Minute^  during  which  the  Plug  goeth  up,,  this  Air  might  j 
Foot,  although  it  were  not  Ratified  at  atl ;  but  being  Ra 
&ppofe  it  to  be>  it*  might  go  a  great  deal  furthen 

I  muft  now  uke  notice,  that  according  to  the  Honourabl 
periments>.  the  RarefaSiioft  of  the  Air  is  much  leflcr  than  Mr. 
be:  For  the  Water  contained  in  the  Pipe  N  O,  is  fo  farfror 
to  fill  up  a-^ace  four  times  bigeer^that  it  will  not  Extenc 
once  bigger  than  before  ;  Confidcrihg  therefore  the  Pekcit 
the  Iball  Dilatation  it  doth  fufier,  if  any  one  will  take  the 
pute,  he  will  find,  that- if  the  Pstmps  have  in  Diameter  th< 
SquareFoot,  andthe  fameHeight :  And  if  the  fmaU  Tubes  of 
be  made  of  7  part  of  an  Inch  in  Diameter ;  fo  that  being  i 
they  may  contain  about  one  Cubic  Foot  of  Air  ;^  .tiiat  woi 
Sufficient  to  make  the  necefiary  RarefoBimin  the  Recef tack 

But  for  the  good  Succefs  of  theEt^imit  isnotenough  to  i 
from  the  Receptacles  into  the  PumpSy  it  muft  alfa  Return  fton 
the  Receptacles :  Now  for  this  iktent  it  would  be  neceflary  t< 
cUs  but  five  Foot  above  one  another ;  fo,  to  drive  the  Wa 
N  Q,  it  would  be  enough  that  the  Air  in  the  Receptacle  B,  fl 
a.  ftrength  Equivalent  to  23  Foot  of  Water :  For  it  is  plai 
in  the  Pipe  K  O,  together  with  a  PrciTure  Equivalent  to  i 
have  fuppofed  to  be  in  the  Upper  Reuptacle  A,  will  makebui 
and  therefore  23  FootPreffingJn  the  Receptacle  B,  muft  pi 
the  Water  to  Afcend :  Now  the  Prcfluie  in  the  Receptacle  bei 
and  the  Air  in  the  Pump  Returning  to  it's  Ordinary  Prefl'ure 
33  Foot,  it-is  plain  that  the  Air  going  back  to  the  Receptacle 
by  Strength  Equivalent  to  10  Foot,  a$  well  as  it  had  been 
the  Receptackztawzrds  the  Pump  :  And  fo  the  Bignefs  afligi 
municatiou  Pipes  willalfo  prove  more  than  fufficient  to  this 

From  what  I'have  been  faying,  it  is  plain,  That  in  grea 
(hould  be  made  as  many  Pumps  as  Receptacles^  as  hath  be 
pounded  :  And  for  to  Hraifc  Water  but  60  Foot  High,  the 
quired  13  or  14  Rltceptacles,  and  as  many  Pumps  of  the  B 
&>me  People  may  take  this  for  a  great  Difficirity.    But  I  A 
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tbisJ^Hgine^  this  k  not  fo  much  as  it  feems  at  Firft  ;  becaufe,  the  rreHiiie 
t)cing  all  from  without,  there  is  no  need  of  any  great  flrength  to  refift  i^ 
and  fo  the  Metal  for  the  Pump  will  CoftbutHttle :  There  may  alfo  be  (bund 
C^.  -ifions  where  to  make  To  good  ufe  of  them,  that  fuch  an  Engimasl  have 
licrcribed  would  in  a  Years  time  fave  Labour  enough  to  pay  for  many  Pumfr, 
.  fince  it  might  every  hour  Raifcabaut  i8oo  Pounds  of  Water  to  the  height 
of  66  Foot  2  Mean  while  I  dont  pretend  to  have  given  h«re  the  beft  Pro- 
portion for  the  Bignefs  of  every  part  of  the  Engine  ;  but  it  may  be,  by 
Altering  the  Capacity  of  thtJPumpSy  of  the  Pipesy  or  of  the  Receptacles^  a 
much  more  confiderable  Effed^  might  be  Produced. 

3.  The  Water  doth  a  not  any  time  Afcend  higher  than  from  a  Lower 
Receptacle  into  the  next  Upper  Receptacle -^  vhich  Height  is  but  it  Foot  :  So 
that  it  is  plain  enough,  that  the  Prefl'ure  of  the  Air  may  be  fufficient  ta 
Drive  it  up.  It  is  Indifferent,  whether  it  be  by  Rarefadion  or  otherwifc 
ihat  the  Water  comes  into  the  Receptacle  A ;  it  is  enough  that  the  Water 
is  there,  and  that  the  Air  Preffes  upon  it  with  fuch  a  Strength  as  will  pre- 
vail againft  all  that  oppofeth  it. 

4.  Though  the  Ufe  of  the  Pipes  be  meeriy  for  Conveying  of  Air :  They 
may  neverthelefs  be  eafijy  fiird  with  Water  when  need  Requires,  and  &  the 
DefeAs  in  them  may  as  well  be  foiuid  out  as  in  Pipes  that  are  ufed  for  the 
Conveying  of  Water. 

A^JH'^  l^r       XIL  A,   The  Furnace, 

yii:fli:i;;?       B,  The  Boyler. 

T^'  kft/'        ^^'  '^^^  ^*^»  which  convey  the  Stsam  by  turns  to  the  P^ejfelf  D  D. 

n.  ah'py^lh.       DD,  The  Veffeb  which  receive  the  Water  from  the  Bottom,  in  order  to 

J  Ar,59^  Difchargc  it  again  at  the  Top. 

E  E  E  E,  Vahes. 

F  F,  Cocks  which  keep  up  the  Wkter,  while  the  Vahes  on  Occafion  aic 
Qeans'd 

G,  The  Fbrce  Pipe. 
*  H,  The  &4£king?ipe. 

I,     ThtJVater 

An  wydrauii^      XlII.  This  Engine  is  a  Cljefl  of  Copper  A,  pierced  with  many  Holes  above 

^y,''!:  ?..    BB,  and  holds  within  i:  the  Body  of  a  Pump  E  E  M,.whofe  Sucker  Ti  E,  is 

"*  f'^^^o*/^^-  Raifed  and  Abafed  by  two  Ltvers  C,  O  i  Thefe  i>i;m  having  each  of  them 

An.  'f;/.!'*      two  Arms,  and  each  Arm  being  fitted  to  be.  laid  hold  00  by  both  Hands  of 

a  Man.    Each  Lever  is  pierced  in  the.  middle  by  a  Mortaife  a  a,  in  which 

an  Iron  Nail,  which  paflfes through  th»  Handle  of  the  Sucker^XMms  when  the 

Sucker  is  raifed  or  lowered.    Near  th^  Body  of  the  Pump.thtrc  is  a  O^pper  Pot 

I H  K,  joined  to  it  by  the  Tube  G,  and  having  another  Tube.  R  N  L>  which 

in  N  may  be  I'urncd  every  way. 

To  make  this  Engine  Play,  Water  is  poured  upon  the  Clfejl  to  enter  in  at 
the  Holes  that  are  in  the  cover  thereof.   This  Water  is  drawninto  the  Body 
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broad  at  the  top,  and  about  8  Inches,  hroa^  at  the  Bottom^  where  it  is  iit-. 
ferted  in  the -Box,  and  didcaft  Q\^t  8  Gallons  at  a  Strohy  and  iiStrtAts  be- 
ing made  in  one  Minute,  there. were  Delivered  ahout  i(5p  Gallons  in  a  M*— 
nutes  time  ;  whence  it  is  cafy  to  Compute,  wh»t  Quantity  i§  thrown  out  in, 
X  an  Hmr.  This  kind  oi  Ptmp  may  by  the.  fame  Contrivance,  be  made  of  a. 
Tree  Bored  through  with  a  Taper-Bore ;  and  a  Ejajkpt  njay  l^.ufcd  at  thc^ 
bottom  of  the  Pumf  ioftead.of  the  Box-Cofeiuler^^ 

vbii.  M.  XV.  Paperso//?/}  General  Ufe,  (ExtfaSiedfrom  a  Bofik  pf  \b.  Alph.BorelIius 

o.  i»  h  35»  <fc  Motu  Anifnattuin^  Omitted, . 

I-  A  Way  hm  a  Mm  may  Swim  under.  Water,  and  Breath  hy  the  Help  ef  a 
XX  Bag  about  his  Had,, 


2.  Another  IVay  of  Breathingv«iwfcr  Water  /^^f  th^  help  of  a  Leathern.Pipe  kept 
open  by  Wreathed  fffires^  oftd  extended  by  the  Swimmer'i  Head  to  the  top  of  the 
Water. 

J,  A  way  to  make  a  S\ibmarine  Veflel  accommodated  with  Ways  to  Row  *>, 
smd  to  mfike  it  Rif<?  oftd  Sink  ip,  the  Water, . 

XVI.  Accounts  of  Bpoks  Omitted.  v 

#«  l»  p.  145-    1.  TTYdroftatical  Paradoxes,  mad^  out  by  New  Experiments,  (for  the  mofL 
•.  10.  ^  173.        n^  f^^  Phyfical  and.Eafy)  by  the  Honourable  R.  Boyle  Efq-, 
^774.  p  4ti.      2.  Recueil  de  diverfes  Pieces  touchant  quelques  NmveBes  Machines^  &c. 
Pat  D.  Papin.  M  D.  ACaJfel.  169^.  in  8w* 


G  H  A  P.    IX. 

Geography.    Navigation^, 

tL*S/j2Ji'fe^  T  'Ongitud^  Ttrreftris  eR,  Arcus  i^quinoftialis.  abuno  ad  ilium  Meridia- 

^^SS^'h      *^  "^"^  intcrceptus  five  Temporis.Spatium,  quod  per  iEquinoftialem 

\ux\um^   numeratuf,  inter  duo  Loca  \  quare  conforium  fuerit,  Longitudinis  Principium^ 

^i^  p  47^^^  **^^  -|E;quinodiali,conflituprc^     Infuper  cum  Circulus  ille  ^quinoaialis 

Oft.  iat,  'ii7  ^GlobwH  in  fiorealem  &  Auftralem.  partem^  dividat^  fi   d.etur  hujus  Primarii 

Mtridiani  Fixatioin  eo^  erit  int^r  Bpreales&  Auftrajes  iEquitas  atqueCon- 

fbrmitas,    Deinceps,  oportet,  ad  Prxcifion^m,  Locum  hujus  Primarii  Mri- 

dim  efle  pvvum^  ut  Lor^itudinis  Numeratio  euAius  exprimatur :  non  ut 
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By  the  help  of  the  foregoing  I'abk  you  will  always  know  what  a  Clock 
it  is  by  the  Sun  precifely,  and  confequently,  whether  the  IVatches  have  been 
fet  to  the  right  Mealure  of  the  Mean  Dqyy  ot  no  j  ufing  the  Table  as 
follows. 

When  you  firft  Set  your  Watch  by  the  Sutiy  you  are  to  Subduft  from  the 
Time  obferved  by  the  Sutiy  the  JEquation  adjoyned  to  that  Day  of  the  Month 
in  the  TabU^  and  to  Set  the  IVatehe^  to  the  remaining  Hours,  'Minutes  and 
Seconds )  that  is,  the  IVatches  are  to  be  Set  fo  much  Slower  th^n  the  Time 
of  the  Suriy  as  (in  the  Table)  is  tlie  ALjuarion  of  that  Day ;  fo  that  the  JEjua- 
tion  of  the  Day  Added  to  tbe  Time  of  the  Clock,  is  the  True  I'ime  by  the 
Sun.  And  when  after  fome  Days,  you  defire  to  know  by  the  IVatch  the  Time 
by  the  Sun^  you  are  to  Add  to  the  Time  (hewed  by  the  Watch,  the  JEquation 
of  that  Day;  and  the  Aggregate  fhall  be  the  Time  by  the  Sun,  if  the  Wi^ch 
hath  been  perfeAly  well  Adjufted  after  the'Meafure  of  the  M/z«  Days-y  for 
the  doing  of  which,   this  will  be  a  convenient  Way  ; 

Draw  a  Ateridian  Line  upon  a  Floor,  and  then  hang  two 'Plummets,  each 
by  a  fmall  Thread  or  Wire,  direftly  over^he  faid  Mmdian,  at  the  diftancc 
of  fome  two  Foot  or  more  one  from  the  other,  is  the  fmallnefs  oif  the  Thread 
will  admit.  When  the  ^Middle  of  the  Sun  (the  Eye  being  placed  lo,  as  to 
bring  both  the  Threads  into  one  Line)  appears  to  be  in  the  fame  Line  exaS- 
ly  (for  the  better  and  more  fecure  difceming  whereof,  you  muft  be  fumifti'd 
with  a  Glafs  of  a  Dark  Colour,  or  fomewhat  Blacked  with  the  Smoakof  a 
Candle,)  you  arc  then  immediately  to  Set  the  Watch,  not  precifely  to  the 
Hour  ol  12,  but  by  fo  much  lefs  as  is  the  j^uatim  of  that  Day;  e.g.  If  it 
were  the  i  ith  of  March,  the  JEquation  ctf  that  Day  being  by  the  Table, 
8'.  3'^  Thefcare  to  beSubduOed  from  12  Hours,  and  the  Remainder  will 
be  11**.  J  I-  57'  to  which  Hours,  Minutes,  and  Seconds,  you  are  to  Set 
the  itdex  of  the  Watch  refpeitively  :  Then  after  fome  Days  you  are  to  ob- 
ferve  again  in  the  fame  manner,  and  likewife  to  note  the  Hour,  Minute,  and 
Second  of  the  Watch  ;  to  which  you  are  to  add  the  Mquation  of  thefeDays, 
taken  out  of  the  Table;  and  if  the  Aggregate  do  juft  make  12  Hours,  the 
Watch  is  Adjufted  to  the  Right  Meafure ;  but  if  it  differ,  you  are  to  Divide 
the  Minutes  and  Seconds  of  that  Difference  by  the  Number  of  the  Days  be- 
tween both  the  Obfervations  to  get  the  Daily  Difference. 

Let  usfuppofc  this  Second  Obfervation  to  have  been  made  the  2D^Aof  March, 
vit*.  Eight  Days  afterthe  firft,  and  finding  that  the  Middle  of  the  Sun,  being 
fcen  in  the  Meridian  in  the  fame  Line  with  the  two  Threads,  as  before. 

The  Watch  Points, H^.  51'   o/. 

The  .Equation  of  the  lOth  of  March,  by  the  Table,  is 00     10     40 

Which  being  Added  torhc  Time,  fhowM  by  the  Watch,  gives— 12     o  i     47 

If  this  had  been  juft  12  Hours,  the  W^^rt/?  would  have  been  well  adjufted, 
but  being  r,  47'',  more  than  12,  it  hath  gone  fo  much  too  faft  in  eight 
Days.  And  thefe  i  .  47  ^  that  is  107'.  being  divided  by  8,  there  come 
ijf  Seconds  for  the  Diftcrcnce  of  evei)^  24  Hours;  which  Diflference  being 

knowoj 
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known,  if  you  want  time,  or  have  no  mind  to  take  tli 
Watch  to  its  Right  Meafure,  Cthis  being  not  neceffary 
\  it  thus  on  Ship-Board)  note  only  the  Daily  Difference, 

accordingly.     But  if  you  will  Adjuft  it  better,  you 
[  Weight  of  the  Pendulum  a  little  downwards,  which  wi 

and  then  you  muft  begin  a-new  to  obferve  by  the 
It  had  gone  too  Slow,  you  muft  have  Removed  th 
fomewhat  upwards.  And  this  is  of  that  Importanc 
of  Longitudes^  that  if  it  be  not  Obferved,  you  may  fo; 
of  Three  Months  mifreckon  7  Degrees,  and  more  yet 
in  the  TVatches-J  which  under  the  Troficks  will  amount 
Miles. 

The  Watch  may  alfo  be  Adjufted  on  Boardy  when  a  S 
thus:  In  the  Morning,  when  the  Sun  is  juft  half  abo^ 
"what  Hour,  Minute,  and  Second,  the  Watch  points  a 
not,  fet  it  a  going,,  and  put  the  Indexes  at  what  Hour, 
you  pleafe.  Let  them  go  tiH  Sun  Set^  and  when  the  B 
half  under  the  Horiz^on^  fee  what  Hour,  Minute,  and  1 
the  Watch  point  at,  and  note  them  too;  and  reckon,  h 
are  paCfed  by  the  Watch  between  the  one  and  the  other 
of  that  Number,  and  add  it  to  the  Hours,  &c.  of  the  ^ 
and  you  fliall  have  the  Hours,  &c.  which  the  Watch  die 
was  in  the  South  i  whereunto  Add  the  ^Equation  in  the 
that  Day,  and  note  the  Sum.  Then,  fome  Days  being 
better,)ycu  are  to  do  juft  the  fame  :  And  if  the  Hour  o 
fame  that  was  noted  before,  your  Watch  is  welladjuftc 
or  lefs ;  the  Difference  divided  by  the  Number  elapfed  I 
fervations,  will  give  the  Daily  Difference.  And  if  yoi] 
Reft  there  orotherwife.  Removing  the  Leffer  Weight  < 
may  Adjuft  it  better.  You  may  alfo,  inftead  of  the  Su 
take  two  Equal  Altitudes  of  the  Sun,  before,  and  afti 
noted  the  time  given  bv  the  Watches  at  the  time  of  bo 
proceed  with:  it  in  the  fame  manner,  as  was  juft  now  di 
tht.  Sun  in  the  HoriMn.  In  either  of  which  ways  the: 
TQur,  caufed  by  the  Sun}  RefraSiion,  which  is  confide 
needs  not  to  be  taken  notice  of. 

5.  Give  ta.each  of  the  Watches  a  Name,  or  a  Marl 
'  before  you  fet  Sail^  fet  them  to  the  Time  obferved  by 

where  you  are,  and  whence  you  are  departing,  allowing 
'  the  Day  whereon  you  make  your  Obfervation ;  which  ] 

if  the  Watches  ht  not  v/ellsidjxi&ed;  otherwife  it  is  not 
'  Then  afterwards  being  at  Sea,  and  defiring  to  know 

\  Place  where  you  are;  that  is.  How  many  Degrees  the  M 

^  is  more  Eafterly  or  Wefterly,  than  the  Meridian  of  that 

t  fet  the  Watches;  you  muft  obferve  by  the  Sun  or  Stars, 

f  Day  it  is,  as  prccifely  as  is  poffible,  and  Note  atthe  lame 
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Minutes  and  Seconds  the  Watches  do  point,  Cwhich  Time/ if  the  Watches  be 
Aot  fet  to  the  Right  Meafure,  is  by  the  known  Daily  Difference  to  be  Ad- 
jufted  J  adding  thereunto  the  Equation  of  the  prefent  Day,  which  gives  yoti/ 
the  time  of  the  Day,  (hewed  by  the  Sun,  at  the  Place  where  the  Watches^^erc 
fet  :  And,  if  this  time  of  the  Daybe  the  fame  with  that  obferved  where  you 
are,  then  you  are  under  the  fame  Meridian  with  the  Place  where  the  Watches 
were  fet  by  the  Sun ;  but,  if  the  time  of  the  Day,  obferved  where  you  are, 
be  greater  than  that  fliewed  by  the  Watches^  you  may  be  alfured,  that  you 
are  come  under  a  more  Eafterly  Meridian  ;  and  if  lefs  you  are  come  under  a 
more  Wefterly.  And  Counting  for  every  Hour  of  Difference  of  Time,  15 
Degrees  of  Longitude^  and  for  every  Minute,  15  Minutes,  or  ^  of  a  Degree, 
you  (hail  then  know;  how  many  Degrees,  Minutes,  &c.  the  feid  Meridians 
CO  Differ  from  one  another.  £.  ^.  Suppofe  the  Wauhes  A,  B,  Cy  were  Set 
at  the  Place,  Jwhence  you  parted,  on  the  20th  o£  February ^  to  the  time 
of  Day  obferved  by  the  Sun^  abating  the  ALquatiou  of  the  20th  oiTebruary^ 
(viz..  2  2%-^^  and  fuppofe that  tht  Watch  A,  be  fet  to  its  Richt  Meafure, but 
that  B  goes  every  Day  -7".  too  Slow,  and  C  every  Day  1 2  to  Faft.  Some 
Days  after,  fuppofe  the  jrA  oi  May^  defiring  to  know  the  Longitude  of  the 
Place  where  you  are  at  Sea  ; 
You  Obfervc  the  Time  of  the  Day  there  to  be       ■■■  05^  18'    lo'l 

And  you  find  the  Watch  A  to  point  at *- 02     06    00 

But  the  Watch  B  to  point  at — ■    '  i     57     22 

Going  too  Slow  by  7  .  every  Day,  which  makes  in  74  Days,  7  q     og 

(viz..  From  the   20th  o(  Febr.  to  the  ^th  of  May,) 3  ^       ^<>     3 

Which  being  added  to  its  own  Time,  gives  the  fame  with  1  . 

th^t  o(the  Watch  A,  viz..  —'• ^ 3''*     "^    ^ 

You  find  alfo  the  Wauh  C  to  point  at——  — ■  02     20    4S 

Going  1 2".  too  Faft  every  Day,  which  makes  in  74  Days  —  00     14    48 
Whicn  bemg  Subduftcd  from  its  own  Time,  gives  again  — 02     06    00 

The  Time  of  the  Day  therefore  by  the  Watches  being- 02     o5     00 

Add  thereunto  the  ^Equation  of  the  $th  of  Afay — 00     up     29 

And  fo  you  have  for  the  Time  of  Day  at  the  Place  where  the  \^ 

IT^cL  were  fet : -^^o^     M    ^9 

But  the  Time  Obferved  being : — —05     18     10 

Exceeds  this  by  — — — — 02     52    41 

Wherefore  the  Meridian  of  the  Place,  where  you  are  May  5.7 

is  more  Eafterly,  than  the  Place  where  theWatches  were  Set  by  y  ^^    ^^    ^^ 

Which  being  reduced  to  Degrees,  reckoning  1 5  Degrees 


/ 


, _         ^       ^^  ^  ^ •      /  Q 

for  an  Hour  comes  to — — — 3  ^'     ^^     '^ 

*Tis  true,  that  from  the  fame  Reckoning  it  may  be  concluded,  that  yuu 
arc  180  Degrees  more  Eafterly,  which  happens,  becaufe  the  Hour  Index  goes 
round  in  the  fpace  of  1 2  Hours  in  the  Watches ;  but  the  Difference  is  fo 
great,  that  one  cannot  be  deceived  in  it;  elfe  the  Watch  might  be  fo  made, 
that  the  Index  ihall  go  round  about  once  in  24  Hours. 
TiJ^^^btD  ^'  ^"^^®  ^^^^  ^^^  finding  the  Longitude^  the  Time  of  the  Day,  at  the  Place 
^su.  '     ^  where  you  are,  muft  be  known,  (as  hath  been  faid  above^  you  muft  have  a 

care 
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cure  to  Obfeire  that  Time  as  piecifely  as  poflible.  Fo 
Time>  that  you  mifieckoQj  makes  7  IDegree  in  Lot^itua 
nefar  the  Mquator^  to  above  is  Englifh  MleSy  but  lefs  e 
fore  to  find  the  Time  of  th6  Day  with  certainty,  the  bcfl 
the  &4ns  Altitude  when  it  is  in  the  Eaft  or  Weft,  (  the  n< 
for,  being  there,  its  Altitude  Changes  in  a  ihortTime  mo 
fore  or  atter  -,  and  thus  from  the  Height  of  the  Pole  and 
the  Sun  the  Hour  may  be  Calculated. 

7.  At  the  lUfii^zad  Setting  of  the  Suny  when  it  i?  half 
«iark  the  Time  of  the  Day,  Vibich  the  Watches  then  flic 
liave  in  the  mean  time  failed  on,  it  is  notConfiderable. 
the  Watches  what  Time  is  elapfed  between  them,  and  Add 
the  Time  of  the  Rifihgj  and  you  fliall  have  the  Time  by 
the  Sun  was  at  Southy  to  which  is  to  be  added  the  Mqu 
Day  by  the  Table.  And,  if  this  together  makes  1 2  Hour 
at  Noon  under  the  fame -Mr/JrVni,  where  the  Watches  vr^ 
But,  if  the  Sum  be  more  than  12,  tbsn  was  flie  at  >! 
iVefierfy  Meridian  ;  and,  if  lefs,  then  under 'a  more  Eafte^ 
many  I'imes  1 5  Deg.  as  that  Sum  Exceeds  or  comes  fl 
as  the  Calculation  thereof  hath  been  already  deliver^. 

Suppofe,  ^.g.  that  the  Watches  Amnd  B,  as  before,  we 
at  the 'Place  whence  you  parted,  the  lofth  o(  February ;  ai 
the  'Hour,  Min.  and  Sec.  (hewed  by  the  Sun^  abating  th 
day,  viz,.  2'  20' ;  the  Watch  A  being  Reduced  to  the  F 
B  going  too  flow  by  /'  a  day.  Afterwards  on  the  tzd 
know  the  Longitude  of  the  Place  to  which  yo\i  are  come. 
Miming  t\it  Sun  half  above  thel&r/5c«ii,when  the  Watch  poiti 
And  in  the  Ewirf*^,  the  Sun  being  4ialf  under  the  Hmzo 

when  the  fame  Wauh^intsM — -    — 

To  find  the  Time  Elapfed  between  them,  Subduding  tl 

of  the  Rifing  ■  — — — - 

From  — — -^ : ;-- 

There  Remains- 
Adding  thereimto  the  Time  of  the  Setting'^^  — 
You  have  for  the  Time  Elapfed  between  the  Obfers^tioi 

Whereof  the  Half 

Being  Added  to  the  Time  of  Ri/htg*  '    -■ 

Ycu  have  the  Time  by  the  Watch  A,  when  ©  was  in  the 
And  after  the  (ame  manner  you  are  to  feek  the  Time  b 

Wat(^  B,  when  the  Sun  was  in  the  South ;  which  Lt 
But  this  Watch  going  /^  a  day  too  flow,  it  is  Retarded  in  < 

(from  the  20th  of  Fehr.  to  the  22i  of  May)  -^  ■"■■  ■>^' 
Which  therefore  Added  to  the  laid  Time  gives  -^— — 
That  is  the  fame  1  imc  given  by  the  Watch  A.    Now  1 

to  this  T4me  of  the  Watches,  the  AEquatimo£  the  22^/  < 
Jou  have       ■'    _■■       ■■  >— >       ■■    ■■  -  >— 

Vol.1.        *  '  ^  B  b  b  b 
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Vyhich  is  the  f^me  Tim?  of  tl>^  D^y  with  thet  of  the  Pkcc,  where  the 
Watches  were  ftt  whea  the  Sun  was  in  tbe  firoe  Afcr/rfioWwWith  the  Ship, 
or  where  the  Ship  was  a?  Noon. .  h.     '       " 

The  Difference  is-: .^-»— —_...— 2.    52     25 

Wherefore  this  laft  Meridian  is  by  fo  much  more  Eafterfy, 
than  the  firil,  which  Ueing  reduced. tp  DegreQS,  ("as  hath  1        *"      '       '' 

been  formerly  dir^Sed  Cmake Ai  ^     'J 

'Tis  manifeft,  that  by  this  wayyouiind  precifely  enough  , 
the  Longitude  of  the  Place,  where  you  were  at  Noon,  or  the  Time  of  the 
Sun's  being  in  the  Sputh  :  Which,  although  it  differs  from  the  Longitude  of 
the  Place,  where  you  are  when  you  obferve  the  Settingpi  the  Sun  ;  yet  you 
may  Eftimate  near  enough,  how  much  you  have  advancM,  or  changed  the 
Longitude  in  thcfe  few  Hours,  My  the  Log-Line^  or  other  Ordinary  Pradices 
pf  Ridonifig  the  Ship's  Way  ;  or  ("which  is  the  fur^r.  Way/  by  the  Degr«es 
parted  ia  ^4  Hours  by  a  tormer  day's  Obfervation. 

You  may  alfo,  iiillead  of  Obferving »the  Suns  Rijing  and  Settingy  Obfcrvc 
the  Sitting  firft,  and  then  the  next  Morning  the  Rifing ;  marking  at  both  Tinges 
the  1  ime  fliew'd  by  th^  Watches -^  and  find  thence,  afer  the  fame  manner  as 
before,  the  Longimde  of  th^  PJace.  where  the  Ship  was  at  Midnight. 

Finally,  You  may  alfo,  inftead  of  the  RiJi^g  and  Setting  of  the  &«»,  Ob^ 
(i^rvc  bcforeand  after  Noon  two  Equal  Altitudes  of  th^Sun^  Noting  the  Time 
ihowri  by  the  Wdtdm^  and  Reckoning  in  the  fame  manner,  as  hath  been  faid 
oi*  the  Rtfing  nwd  Sming :  Yet  it  is  to  be  confider'd,  that  the  Altitudes  of 
the  Sun  arc  bcA  ukcn,  when  it  is  about  Eaft  and  Wefl,  as  hath  been  alrea- 
dy intimated.  Eut  note  that  in  Sailing  North  and  South  you  make  not  the 
dbfcn  atious  at  the  Sun  v  Rifing  and  Settings  but  at  its  being  due  Eafl  and 

8.  But  you  may  put  the  Rule  here  prefcribed  in  Pradicc,  by  taking  two 
Equal  Altitudes  oi  fome  known  •S>«r,  that  Rifeth  high  above  the  Horizon.. 
For  you  IhaJl  .thence  according  to  the  mentioned  Rule,  know  at  what  time 
by  the  fVatcbes  the  Star  hath  been  in  the  South,  and  fo  the  Right  Afasnfion  of 
that  Star  being  known,  asalfothe  Right  Afcenfion  of  the  j«»,  you  may  thence 
eafily  Calculate,  what  Time  it  then  was  :  Which,  being  compared  with  the 
Time  o£  the  Watchesy  as  before,  (hall  gi^^e  the  Longitude  of  the  Place  where 
you  were,  when  you  had  the.vStar  in  the  Meridian, 

9.  If  the  IVatches  that  have  gone  exa^ly  for  a  while,  fliould  come  to  dif- 
fer from  one  another  (as  in  length  of  time  it  may  well  happen,that  the  one 
or  other  fail  %  Minute,  more  or  lefs  ;>  in  that  cafe  it  will  be  beft  to 
Reckon  by  that  which  goes  fafteft  ;  unlefs  you  perceive  an  apparent  caufe, 
why  it  g^cs  too  faft  (^  it  may  happen  when  the  Cheeks  retain  not  their  pro- 

Ser  Figures^  feeing  it  is  not  £>  eafy  for  thefe  Pendulum  Watches  to  move  fin- 
er than  at  firft,  as  it  is  to  go  flower.     For  the  H^re^  on  which  the  Penitt- 
lum  hangs,  may  perhaps  by  the  violent  Agitation  of  the  Ship,  come  to. 
ftrctch  a  little,  but  it  cannot  grow,  (horter  ^  and  the  little  weight  of  the 
Pendulum  may  perhaps  flip  downward^  but  cannot  get  up  Higher. 

V  If 
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II  11  luouia  pe  uiia>  cn«t  uppnany  rouiu^ui  tiic  fearer 
reafon  of  the  fhorter  Vibrations  of  the  Pendulum,  it  i 
that  this  is  only  True  when  the  Watches  have  no  Chee 
have  them  *tis  not  fo. 

lo.  When  you  get  Sight  of  any  known  Country,  Iflan 
to  Note  the  Longitude  thereof  as  exaftly  as  you  can  by  th< 
here  prcfcribed.  Firft,  thereby  to  Correft  the  Sea-Maps, 
of  a  Place  fhall  have  been  found  at  divers  times  to  be  the 
doubt  no  more  of  it.  For  all  Maps  are  very  Defedive  i 
of  Places  in  refpeft  of  Eaft  and  Weft,  chiefly  where  Si 
Secondly,  to  be  able  always  to  know  in  the  Profocutior 
how  far  yon  have  failed  from  any  Place  to  the  Eaft  or  ' 
any  Notable  Mifchance  or  Careleflhefs  all  the  Watches  fli 
>ftill,  yet  you  may  at  any  Place,  whereof  the  Longitude  is 
fet  them  a  Going  again,  and  Adjuft  them  there  by  the  * 
the  Longitudes  from  that  fame  Meridian.  For  you  are  t 
are  not  at  all  obliged  to  put  one  certain  Meridiati  of  an} 
Beginning  of  the  Longitude  Reckoning ;  this  happening  onl; 
bles  of  Longitude  :  As  when  you  take  for  that  purpofe  t 
Pico  in  T'eneriffe,  or  that  of  the  Iflands  of  Corvo  and  Floret 
ly  of  the  Az^nes)  or  any  others.  Yet  it  were  very  fit, 
agreed  and  pitched  upon  one  and  the  fame  Firft  Meridian 
might  be  known  by  the  fame  Degrees  as  well  of  Lo; 
though  in  Voyaging,  it  is  fufficient  to  obferve  only  the 
gitudesy  beginning  to  Reckon  from  the  Meridian  of  any 
as  if  it  were  the  Firft. 

I  r.  If  it  happen  that  being  at  Sea  all  the  Watches  flop, 
dily  as  is  poffible,  fet  them  a  Moving  again,  that  you  m;] 
you  Advance  from  that  Place  towards  the  Eaft  or  Weft. 

12.  The  Watches  being  diftinguiflied  by  Marks,  as  A,B 
Day  about  Neon,  or  when  moft  conveniently  you  can,  O 
the  Day  by  the  Sun,  or  by  the  Stars  at  Night,  and  fubdi 
nutes  and  Seconds,  that  are  adjoined  to  that  Day  in  the 
the  Remainder  down  in  the  Paper,  wherein  p  Columns  o: 
placing  them  in  the  Second  Column,  having  placed  the  Di 
the  Firft ;  and  at  the  fame  time  write  down  the  Hours,  Mil 
of  each  Watch  in  a  diftinft  Column,  all  Oppofite  one  to  i 
another  Column  writedown  the  Difference  between  the  '\ 
fervation,  and  that  given  by  the  Watches,  or  one  of  ther 
lumn  for  the  Latitude :  One  for  the  Longitude  by  the 
Reckoning  :  Another  for  the  Longitude  taken  from  the  Diffi 
Time  found  by  Obfervation,  and  that  given  by  the  W^ 
a  large  Column  to  Note  the  Accidents,  that  befall  the  Pi 

2,  Major  Holmes  having  left  the  Coaft  of  Guineaj  and  ) 
Ifle  of  St.  Thomas  under  the  Une,  he  adjufted  his  Watches 
Sea,  and  Sailed  Weftward,  7  or  800  Leagues,  witliout  Cha 
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alter  wnicn  nnaing  uic  wmu  nivouraoic,  nc  iic^rea  lowaras  uic  ^^a^sox  ot 
Africk  N.  N.  E.    But,  having  Sailed  upon  that  Line,  a  JHatter  of  two  or 
three  hundred  Leagues,  the  Mailers  of  the  other  Ships  under  hit  Gondu&, 
apprehending  that  they  ihould  want  Water,  before  they  could  reach  that 
doaft,  did  propofe  to  him  to  fteer  their  Courfe  to  Barbadoes-^  to  fupply  them- 
fclves  with  Water  there.    Whereupon  the  laid  MajjOTy  having  called  die  Ma- 
iler and  Pilots  together,  and  caused  them  to  produce  their  ^mals  and  Cal- 
tulstions,  it  was  tound  that  thofe  Pilots  did  differ  in  their  Reckoning  from 
that  of  rfie  MajoTy  one  of  them  about  80  Leagues,  another  about  an  hund- 
red, and  thethird  more ;  but  the  Major  judging  by  his  Penduhtm  JVatchei  that 
they  were  only  £bme  thirty  Leagues  diftantfrom  the  Ille  of  PiicgOy  which  is 
one  of  the  Ifles  of  Cafe  J/hdffy  and  that  they  might  reach  it  next  Day,  and 
having  a  great  Confidence  in  the  faid  IPiuches^  refolved  to  fleer  their  Courfa 
thither,  and  having  given  Otdep  fo  to  do  they  got  the  very  next  Day  about 
Noon  a  Sight  of  the  faid  Ifle  of  Fueg^^  finding  thcmfelves  to  Sail  dircftly 
upon  it,  and  fo  acrived  that  Afternoon  as  he  had  faid. 

A£  Jiig/ms  being  informed  of  this  Suceefs,  wrote  to  Porn  to  thiseffeft ; 
I  did  not  imagine  that  the  fVatches  of  this  Firfl  Strudure  would  fucceed  fo 
well,  and  I  hadreferved  my  main  Hopes  for  the  New  Ones.  But, feeing  that 
thofe  have  already  ferved.  fo  fuccefsfully,  and  that  the  otherare  yet  more  juft 
and  exaft^  I  have  the  more  Reafon  to  believe,  that  the  Invention  of  Dmgir 
tudes  will  come  to  its  Perfedion.  In  the  mean  time  I  (hall  tell  you,  thatdie 
States  did  receive  my  Piopofition,  when  I  defired  of  them  a  Patent  forthefe 
New  IVaubeSy  and  the  Recompence  fet  apart  for  the  Invention  in  Cafe  of 
Suceefs  'y  and  that  without  any  difficulty  they  have  granted  my  Requefl,. 
commanding  me  to  bring  one  of  thefe  Watches  into  their  AfTembly,  to  ex- 
plicate unto  them  the  Invention,  and  the  Application  thereof  to  the  Lonii- 
tudes^  which  I  have  done  to  their  Contentment. 

lU.  I*  Inveni  tandem  Modum  Luna  Locum  fciendi,  exili  quodam  Inllra- 
XjHllfiiiri /^  mentiolo  untum  adjutus  ad  unum  vel  duo  Scrupula;  &,  quod  mirum  efl„ 
^iJl^f^h  nee  ReJraUioneSj  nee  Parallaxes  meis  Obfcrvationibus  obfimt,  quia  Ingeniofa 
g»tb.  Pj^er.  Methodus  his  Tricis  me  liberat.  Poffum  hac  Methodo  Terra  AUtrique  uti ; 
a.M8.T  4d7.ideo  Tabulis  Luna  Conc&isnonamplivLS  Modus  defideratas  I^om;9i  JLoj^^ 
dinef  captandi,  in  omnibus  Tirra  Macifque  Locis  ignorabitur^ 

a*  Qaod  dc  Inflrumentiolo  fuo  fcribir  Profejfar  Hifpaknfisj  Fidem  meam 
c«i*nr^'^  (^quod  bond  ipfius  Venia  diSum  velim)  fuperat.  Privari  enim  Luna  nee 
ib,>.  4jT.  *  ReJraBione,  nee  ParaBaxij  in  Horizonte  noflro  potefl,  nifi  ad  Zenith  aliquan- 
dopoffet  pertingere;  eoufque  enim  extenduntur,  ejufquerLocum  implicanr 
Rc/raiiiones  :  Definit  in  Nonagefimo  Gradu  EcUptica  femel  tantum  de  Die 
Lengitudinu  ParaHaxis,  fed  Latitudinis  non  perinde.  Nee  fatis  capio,  quo- 
Modo  fabricari  Inllrumentum  poflit,  quod  uni  cum  ParaOaxi  RefraBknewh 
cujus  Incrementum  long^  diveifam  habet  rationem^  conilderet. 

IV.  The 
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rV.  The  Obfetvation  of  iMuait  Oocukatkns  is  of 
laine  the  Longitude  of  Places^  efpccially  tbofe  that  a 

V,  The  Revolution  of  Jufiter  apon  his  Axis  bcin 
moft  Regular  Motion  that  is  hitherto  known  in  th< 
alone,  even  without  having  any  Q>ntfpondence  wit 
make  ufe  of  it  to  find  the  Longitudes  of  the  moft 
Earth. 

VI.  I.  Utrum  asque  bene  yoyiaRum  Ecliffes  ad  inv 
Meridianorum  conducant,  ut  quidem  Occultationes  I 
fere  cur  dubitem  ;  prasprimis  ob  minus  Tardum  3 
etiam  accuratiori  Tubo  peragantur. 

2.  The  Eclipfis  of  the  S^Sites  of  Jufiter,  whic 
Day,  afford  a  Jfiur  Way  for  eftablifhing  the  Longitu 
For,  befides  that  theie  Eclipfes  are  very  frequent,  th( 
of  thefe  SateUitiSy  efpecially  in  the  Shadow  of  Jupiter^ 
fo  Senfible,  that  they  may  be  obferved  with  the  gr 
altogether  Exempt  from  thofe  Effential  Inconvenien< 
Eclipfes  of  the  .Skorand  Mom^  which  alfo  are  Rare,  ai 
End  are  always  doubtful  by  reafon  o£  a  certain  And 

The  Longitude  of  Places  at  Sea,  Capes,  Promontm 
being  once  exaQly  known  by  this  Means,  would 
Help,  and  confiderable  Ufe  to  Navigation^ 

J.  The  Eclipfes  of  Jupiter  s  SauBites  have  been  eftec 
a  much  better  Expedient  for  the  difcovery  of  the  . 
known,  by  reafon  that  they  happen  frequently,  an 
with  a  Telefcope  of  12  Foot,  or  for  need  with  one 

The  Longitude^  might  be  alfo  attained  by  Obfervati 
had  Tables  that  would  aufwer  her  Motions  exaftly 
experience  tfor  we  have  fome  Obfervations  ciEclii 
we  Hnd  the  beft  Tables  extant  erring  {bmetimes  1 2  ] 
apparent  Place,  which  would  caufe  a  fault  of  half  1 
the  Longitude  deduced  by  comparing  her  Place  in  th 

Slven  by  the  Tables.  I  undervalue  not  this  Method, 
ufinefs,  and  have  fucceeded  in  it,  to  get  a  laige  St 
fervations  in  order  to  the  Corredion  of  Her  Thmy,  a 
for  better  T'ables  ;  but,  if  we  fhould  happily  attain 
Calculation  wiU  be-  fo  Perplexed  and  Tedious,  that 
more  Inconvenient  and  difficult  than  that  I  prcpofe  b 
of  Jupiter  s  Satellites,  which  however  at  prcfent  I  mufi 
ftiaded,  that  the  Eclipfes  of  the  F/V/?  will  fcarcelybefc 
of  Time  different,  from  my  Calculations,  and  I  hope 
found  to  Err  fo  much.  But,  if  the  fame  Eclipfi  ma 
Piilaqt  Places  at  the  fame  time,  or  compared  with  \ 
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be  had  fomething  better,  than  by  comparing  ^^^^o  Obfervaticns  of  the  lame 
Phafis  of  a  LurniY  Eclipfcj  made  in  Diftant  Places.  For,  whereas  it  is  fome- 
what  difficult  by  reafon  of  the  Penumbra  to  determine  the  True  Time  of 
the  Application  of  either  of  the  Mocns  Limbs  to  the  Shadow,  the  Satellite 
Eclipfes,  efpecially  thofe  of  the  Firfiy  are  almoft  Momentany. 

And,  whereas  there  can  rarely  happen  ^'Eclipfes  of  the  Mwn  Vifible  the 
fame  Year,  thofe  of  the  SateBhes  happen  ^o  frequently  that  there  are  more 
of  them  Vifible  in  one  Year  than  we  Count  Days  in  it,  though  the  Planet 
Jupiter  lie  hid  under  the  Suns  Rays  every  Year  a  whole  Month  together. 

I  know  our  Navigators  will  Objed  againft  this  Method,  that  it  is  difficult 
to  Prafticc  at  Sea,  becaufe  Long  •  reIelcopes[are  required,  which  the  Motion 
of  the  ^f^  will  not  permit  them  to  manage  abroad.  But,  if  it  be  not  Pra- 
aicable  at  Sea^  they  cannot  deny  but  that  it  is  at  Land;  and  that  the  True 
Jjmgitude  of  Remote  Coafts  from  us  is  the  Fir  ft  thing  de  fired  for  the  Cor- 
redden  of  their  Charts  :  Let  them  attempt  thefe  Firft,  and  I  doubt  not  but 
the  Saccefs  will  encourage  them  £0  much,  that  they  will  readily  find  means 
to  put  it  in  Pradice  at  Sea  ;  That  the  French  have  ufcd  this  Method  fuc- 
ceinully  both  in  Demnark  andin  their  Oxi-n  Country. ;  That  a  Telefcope  of 
i4FootLong  at  moft,  or  for  need  one  of  ^  Foot,  with  broad  E)'e  Glajfes,  will 
be  fufltcientfor  this  purpofe  ;  That  the  Difficulty  cannot  be  known  'till  it 
be  tryed,  and  that  Ufe  renders  many  things  eafy,  which  ouir  firft  Thoughts 
conceived  Impradicable. 

If  it  be  Required  to  know  whether  any  of  vthofe  Eclipfes  which  are  In- 
vifible  with  us,  be  Vifible  in  any  other  Given  Place,  Convert  the  Difference 
of  Meridians  betwixt  it  and  London  into  Time ;  and,  if  the  Place  Lie  to  the 
Eaft  o(  London^  Add  it  to,  if  to  the  IVeflj  Subtrafl:  it  from,  the  Time  of 
the  Appearance  at  Londdn,  the  Sum  or  Difference  accordingly  fhall  be  the 
True  Time  of  the  Eclipfe  tinder  that  Aleridiany  at  which,  if  Jupiter  be  above 
the  Horizon,  and  the  Sun  beneath  it,  the  Eclipfe  is  there  Vilible,  otherways 
not. 

Or,  By  the  help  of  the  Ephemeridesoixhc  Planet^s  Places  and  a  Terreftrial 
Ghke^  the  fpace  'on  it  in  which  any  of  thefe  £clipfes  will  be  Vifible  may  be 
found  thus. 

Firft  feek  the  true  Places  of  the  Sun  and  Jupiter  with  his  Latitude  in  the 
Ephemeridesy  whereby  you  may  find  their  Declinations  and  Right  Afcenfions, 
either  by  the  Vulgar  Tables,  or  the  Globe  itfelf,  exaftly  enough  for  this 
Method 

Bring  London  on  the  Globe  to  the  Meridiany  and,  detaining  it  there,  note 
what  Dig.  of  the  ^Equator  is  cut  by  it.  From  this  Sub  trad  the  Time  of  the 
Eclipfe  after  Noon  converted  into  deg,  and  7nin.  the  Remainder  (hews  you 
the  Longitude  of  that  Meridian  on  the  Earth,  where  it  is  then  Noon  when 
the  Satellite  is  Eclipfedy  which  I  therefore  call  the  Meridional  Longitude  of 
the  Eclipfe.  Bring  this  Meridional  Longitude  under  the  Meridian,  and  Ele- 
vate the  nearer  Pole  to  the  Sun  as  much  as  is  his  Declination,  keep  the 
GMe  in  this  Pofition,  and,  if  Jupiter  be  in  Confequence  of  the  Sun,  Draw  a 

Line 


Line  of  the  Globe  along  the  Eafie^ii  Mriz^on^  it  pafles  over  all  thofe  Places 
where  the  Sun  is  Setting  at  that  Time,  but,  if  yupiter  be  in  Antecedence  of  the 
Sunj  Draw  the  faid  Line  on  the  Globe  by  the  IVefteni  Edge  of  the  Horiz^on^ 
it  pafles  over  all  thofe  Places  where  the  Sun  is  then  Rifing.     Jupiter  being 
in  Confequence  ot  the  Sun^  Add  the  Difference  of  His  and  the  Suns  Right 
Afcenfions  to  the  Meridional  Lo«g/V«^^  afore -mentioned,  bring  the  Deg.  of  the 
JEquatcr  anfwering  their  Sum  under  the  Meridian,  Raife  the  Pole  next  Ju^ 
piter  equal  to  his  Declination,  and,  detaining  the  Globe  in  this  Pofition,  Draw 
a    Line  again  to  the  Eaftern  Htrizony  the  Space  intercepted  betwixt  This 
and  the  Line  of  the  Sunn's  Setting,  before  Defcribed  on  the  Globe^  compie-^    - 
hends  all  thofe  places  on  the  Earth  where  this  Eclipfe  is  fecn  from    Siin 
Setting  till  Jupiter  is  Set.  Bnt^  i(  Jupiter  y^crc  in  Antecedence  q{  the  Sun,  Subtraft 
the  difference  of  His  and  the  Suns  Right  Afcenfions  ffbm  the  Meridional 
LoHgitudey  Set  the  Degree  of  the  ^Equator  anfwering  the  Remainder  under 
the  Meridian^  and  Elevate  the  Pole  next  Jupiter  equal  to  his  Declination. 
Keeping  the  Globe  in  this  pofition.  Draw  a  Line  by  the  Weftem  Edge  of  tiie 
Horiz^on,  the  Space  Included  betwixt  This  and  the  Line  of  the  Sun^s  Rifipg 
contains  all  thofe  places  on  the  Earth>  where  this  Eclipfe  is  Vifible  betwixt 
Jupiter  s  Rifing  and  Sun^ife. 

When  any  Eclipfe  of  thefe  is  obferved,  the  Difference  betwixt  the  Noted 
Time  and  that  given  by  the  Tables  (hall  be  the  Difference  of  Meridians  ht- 
twixt  the  Place  of  the  Obfervation  and  Jjondon.  ;    ' 

As  the  Sun  Removes  from  the  Conjunftion  of  Jupiter^  the  Ingrejfes  of  the 
Satellites  into  his  Shadow  become  Obfervablei    When  he  is  about  30**'  fitttn 
it  the  Emerfions  of  the  Fburthy  and  at  50®  of  the  T^hird,  begin  to  be  feen  be- 
twixt the  Shadow  and  Body  continuing  fo  till  the  Sun  be  arrived  within  60^ 
of  the  Oppofition  o(  Jupiter^  when  the  Emerfions  ofti^  Third  f^U  bchindhis 
Bjody,  but  the  Enter fions  of  the  jRjttrt/;  continue  Vifible  till  he  be  lefsthan  ^o**  1 
Diflant  from  tf,  at  which  Time  they  alfo  are  hid  behind  him,  all  the  Apr, , 
pearances  being  made  really  to  the  Right  Hand  or  in  Antecedence  of  Jtipiter^  . 
rha*  with  Inverting  Telefcopes,  they  appear  on  the  contrary,  to  the  ljt&... 
After  the  Oppofition  of  the  Sun  and  Jupiter  we  begin  to  fee  the  Irnmerfions 
of  tlie  Satellites  from  the  Shadow  now  on  the  Left  Hand,  or  in  Confequence 
o£  Jupiter y  but  through  Inverting  Glafl'cs  on  the  Right,  whenthe^»i^isnear 
30  deg.  from  the  Oppofition^  the  Ingrejfes  of  the  Fourth,  when  60  deg.  fiom 
it,  of  the  Thirdy  begin  to  be  obfervable  betwixt  the  Body  and  Shadow,  con- 
tinuing fo  till  the  Sun  arrive  at  the  fame  or  rather  withip  fomethinga  wider 
Diflance  for  the  GMijunftion  of  Jupiter. 

4.  ReftaurataE  Geographic  Fundamenttiy  Hac  Methodo6ipillimaacnullo  fere  By  Mr.  Haiicy. 
InftrumentorOm  apparatu  prarftanda,  fed  qua?  minimc  Fallat  Jaccantur.  Qiiac  "•  '^''  ^'  "^s^- 
hue  pertinent  prxcepta  Afironomice  Dodos  latere  non  poffunt ;  unicum  mo- 
nere  non  abs  re  erit,  nempe,  Tubo  odo  vel  etiam  feptem  pedum,  hoc  eft, 
facile  portatili,  momenta  hariun  Eclipfium  fatisdiftinft^obfervari  poflre,pnB- 
fertim  in  exterioribus  SatelUtibm^  fi  modo  Lentie  Objeftivae  Apertura  24-  vel . 
3  pollides  pateat.    Sic  enim  Radiorum  maxima  copia  ad  oculum  Refrada 
perveniet,  unde  Minima:  h«  Stellular  in  vicinia  Jcvis  confpici  poffint,  quae 
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alias  Luce  ejus  mmia  obfuicarentur ;  ^c,  quamvis  Coloribus  tingantur,  ac 
yovu  Limbus  parum  nitidos  videatui^  tamen,  cum  de  momento  amiffx  vcl 
recuperate  Lucis  unice  agatur,  fufficit  eas  Lumine  quantum  fieri  poffit  aa 
6tas  in  oculos  certius  incurrere. 
►  214.  ^  237.      The  Eclipfes  of  the  Jutft  Satellite  of  Jupiter  are  found  hy  the  'Royal  Acade- 
my at  Paris^  in  Afcertaining  the  Geographical  ^ite  of  the  Principal  Ports  oF 
France^  a,lmoii  InJiMttaneoM,  and  with  good  Telefcopes  difcerriible  aUnoftte 
the  very  Oppofition  of  ^fiter  to  the  Sun.   3o  that,  could  th^'SateHites  be 
Obferved  with  Telefcopes  Manageable  on  Shipboard,  a  Ship  at  Sea  might  be 
enabled  to  find  the  Meridian  (he  was  in  to  a  very  great  Exaftnefs,  beyond 
what  we  can  yet  Hope  to  do  by  the  MH>ny  tho'  She  feemto  affoixi  us  the 
only  Means  Ptafticable  for  the  Seamen.    "However,  before  Saylors  can  make 
ufc  of  the  Art  of  Finding  the  Loimtude,  it  will  be  requifite  that  the  04/?  of 
the  whole  Ocean  be  firft  Laid  down  Truly,  for  which  Work  this  Method  ky 
the  SateBiusis  moft  Appofite. 

^^.jMi  ut.      VIL  The  Lonfftude  of  Defhy  from  Zondon  W.  is  5  or  (J  min.  the  Latitude 

2^!Ti^l  r»-  J7'  or  S9'- 

ii^^n,  uu       yjji   ESh^da,  in  Com.  Nofthamptonianoy  Lot.  j2«  ly'.    ' 

X  T6.  My**  IX,  ^ownleii  in  Com.  i>//w:.  Latitudo  Obfervata.  (nt  fcribit  D.  Townkim) 
^rriwotey.  *  53*  W  *  -X^»K'''«^ i  Meridiano  Londtnertfi  p.  circiter  fcnhor.  ad  Occafum. 

B.  127.  ^  ^^ 

ut.ifTfo.        X  The  LaHtudioi  T!red^gh  in  Ireland'is  yj^  40' 

dagku  »«  1^ 

^  ^^  XI.  Having  carefully  confidercd  the  PmaHaxes  df  the  iH&o«  in  the  Obfer- 

^'SSm-  vations  oftheOccultation  of  Mars,  Aug.i  i.  i6j6.  at  Damzick  and  Greemmcb, 
jiick )  I9  JMr.  I  find  from  tlw  fmmerfion  the  Difference  of  Meridians  between  Greenwich  and 
"^■*  ^^^Oxfiffd  4  57  y  between  Greenwich  and  Dantyck  i^  14'  50'' :  By  the  Ewfl;^ 
•Jrf.Aj.  c^-  the  fjT/f  0*  thcfe  Differences  is  found  4'  5p'^  the  latter  -i*"  14'  41'';  wluch 
IV.  I  U"*'nctr  Agreement  (hews  the  Exaftnefs  of  the  Obfervations. 

XM.  if  Ptrii-  2^*  '•  Obfcrvationes  D.  Tkmtfieedii  circa  I«;jtf  lE^diipRxiJul  y.ft.  n.  itfyy. 
l^Ji  cofoi.  'emu  noftris  in  Regio  Oifervatorio  habitis  magna  cum  voluptate  con  tuli.  Ex  iis 
md!fri.^^' wippt  Diffenmiam  Meridianorum,  c^m  olim,  noftrarum  Obfervationum 
IV.  1  XLV.  Cdktione,  Minutorum  1 1  definieram,  nunc  decern  novis  Comparatianibus 
ouidcm  intra  pauca  Secunda  video  confirmari. 
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pentaJaSiyL  Teftusi  55  i J 
PorphyritesTc&xis.  1  02  »o 
iirirtf  LimbusPrimus.  2  05  3c 

.      .1 

£^i^Liinb.PHinu$.2  06  00 

£eslfici  himbus^f^iox  1  23  oj 
Horminius  Tedtis.     2  2(J  03 
TctigitLimbumPri-j 
mum  Corocottdometis.  2  39  30 
Tetig.PaIud.Maotid.z  4^  00 

Maotis  tota  Tefta,   2  50  40 
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Idem  feu  Seleucns. 
Idem  (exxAriflarchus 
^y\x(&emkviTjchoni\%  itf  3 

Ejuf.  feu  Corpermci. 
vel* 
Ejuf.  fcuAfoai/Med.  2 
Ad  eund.  feu  Z>/<^»;^/  2 


Ejuf.  (cuPalud.  SoM, 
Eand.  feu  MflreCafp. 
vei 
Eadem. 


2  5(J  55;  Imm€rfit>. 
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2  o5  I 
2   12  4 


itf  2 
15  3 
i5  4 

34  I 

35  I 


2  50 
a  55 

55 

3  01 
3  07 

3  07, 


Tota  haec  *  denotat  'D.CafJtni  peculiarcm  Exiftimation 
DD.  Picardo  &  Romero  confentit. 

2.  Medium  EcUpfeos  Lunaris,  Jan.  !•  ft.  n.  itfyy.  d 
oft  ex  G)mparatione  Ltitii  &  Fmis . —  — ^ 

Duarum  aqualium  Phafium       " ^ — —  - 

Ex  D.  Flamftedii  Obfervaticnibus  Medium  Eclipfis  p^ 
cruatur.  Is  quippe  2*^  29'  50'^.  Diftantiam  Culpidum 
&  3*^  52^45'^  £c//£/?  decrefcente,  Diftantiam  obfervavit 
Minuto  ^1''  Majorem.  Itaque  Medium  Eclipfis  pro^im  c 
vationi  quam  priori.  Medium  Tempiis  inter  utramque 
3*^  11'  Y\  Tardius  igitur  aliquanto  deducitur  hinc  Ec 
Difierentia  AkridianorumptovenirctMinoT  9' ;  quod  mini 
vationibus  Certioribus  Eclipfis  przcedentis  JSlHvar,  ex  1 
Min.  io|.  Prior  Obfervatio  noftra  cum  Priori  D.  Fli 
tardiore,  comparata,  Differemiam  MBridionorum  exhibet  1 
ftcrior  noftra,  tardier  Obfervatione  pofteriori  D.  Flamfle 
ridiamrum  exliiberet  Minorem  9'  40''. 

Finis  a  D.  Fiamfiedio  Exiftimatus "^ 

Et  k  Nobis.  ^  ^ -— .__    ^      

Differentiam  msridiamrum  injferrct    — ^  -— ^-  ^ 

Initium  i  D.  Bdlleio  Londini  Obfervatum *-:— - 

Cum  Obfervato  i  Nobis 


Differentia  Meridianmmm  fiiceret  — — ■ 

Ex   hac  igitur  Edip^  Differentia  Meridiahmim  erue 

bus  circiter  Minutis  minor  quam  ex  Eclipfi  iEftatis  pra 

men  huiclongeprxfero';  non  folum  fpcdata  n^>dri  F^i 

Tempora  Appulfuum  &  Emerfionum  in  ea  ^Eclipfi  Toiali 

Vol.  I,  C  c  c  c 
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^ali ;  verum  etiam  ob  Aerls  ferenitatem,  qua  utique  atqualiter  uii  fnimus  in 

ca  Eclififiy  <:um  in  hac  Parifiis  Coelum  fereniffimum,  Londini  fuit  fubnubflum. 

Priori  itaquc  flandum  cenfeo,  donee  per  Oh(^ivtcdonesImmerfanum,  &  Emerfi- 

^  ?.  5^4-    ifimm  Siuellitum  jfovisy  quos  ad  hanc  rem  exiflimo  •maximc  Idoneos>  fem  icru- 

pulolius  dcterminemus. 

Fliw-        ^*  DifferentU  Meridiancrunty  ah  Eelipfi  Luna  JuMi  27.  t6j^.   Londini  & 

iicrd/iA,         Tarijiis  Obfervata  deduftaf,  vix  fidere  poffum,  quippe  licet  Tempora  Phafi- 

«*•  ^^^  "um  i  vobis  Obfervatarum  accuratiffime  dcterminata  credam ,  Ego,  cum  am- 

plior  non  fuppetcret,  *Quadrante  ufus  fui  20  tantum  Digitorum  Radio^  ad 

Horologium  Corrigendum,  quippe  >Juda  dimtaxat  habuit  Pinnacidia;  & 

propterea  de  Memento  Hiafis  alicufuscertior  efl'e  vix  potui  quam  ad  unum. 

Minutum  Horarium.     Noviffimam  Edipjin  Dec.  22.  1675.   Inftrudior  ob- 

^crvavi  ;  cum  tamen  mihi  Aer  fubnubiius  extiterit,  &  propter  Obliquam 

Luns  in  Umbram  Terra?  Incidentiam  tardiffimusfuerit  e jus  ad  Maculas  Ap- 

pulfus,  minus  apta  fuit  hare  Ecliffis  huic  Negotio.  Incerta  igitur  interduo 

minuta  Horaria  manet  etiamnum  Meridiamrvm  noflrorum  Differentia^  quam. 

tamen  nullus  dubico  Nos  pro  Votis  aliquando  detcrminaturos  eiTe. 


rifietifis  i  Undinenfi^di  Ortum  6'  38  ,  qui  ex  Obfervatione  EcUff.  Jul   7. 
t//%  Cap     1^75-  apparuit  10',  ut  etiam  in  Edipf.  Jan.  1 1.  ejufdem  Anni. 
IV  »XLVI. 
I^'i^m/h^u     XIV.  Avignon  is  19'  40  \  or  4"  jo'  to  the  Eaftward  o(  London. 

Uy!fb.C0i. 

u^.\fUt.        XV.  M  Cafftni  having  Compared  together  the  Obferrations  of  the  Solar 
j/Ar-|//^#'  Eclipfes  of  July  12.  fi.  n.  1684.  and  made  fuch  Redudions  as  the  Parallax 
7.  163.  p.  7181  requires,  lays  down  the  Longitudes  from  Paris  to 
m/'mp%       Aix  in  Prcvina  14  E.     The  Lat,  by  M.  Gamitr  is  43^  30'* 
ly.SXiLlilV  Avigncn  8^  £. 

Lyons  8',  or  13^  E. 

Rofes  4  E-     The  Lot.  by  M.  Chajfeles  42''  ro'. 

Hmfieurj^f. 

Pau.  11'.  W.  The  Lot.  by  P.  Richaud^j^  30' 

%mi.  of  !«•  XVI.  Mr.  Jacob  an  Englifi  Merchant  refidmg  at  liston,  informed  Mn 
T^ifu  '^  Flamfteed  that  he  Obfcrved  the  Beginning  of  the  Lunar  Eclifft,  Feb.  1 1.  idS.- 
W  «  XLIX.  ^^^^^^  ^^  i^'  f'  ^'  which  gives  the  Difference  o{  the  Meridians  bcwixt  iht 

Obfervittory  at  Greenwich,  and  Liston,  41-  Minutes  of  Time,  or  10''  22^  coa- 

fiderably  Difierent  from  our  Mipps  and  Sea-Charts. 

LM.  0f  Ml.        XVII.  The  Earloi  Sandwich  Efleem'd,  by  the  Sun's  Alutude  in  the  SO- 

4nd\  Mf  B.  »fftice^  and  by  other  Meridian  Altitudes,  the  Latitude  of  Madrid  to  be  40*^  lo; 

^^hi9o.    which  differs  confiderably  from  that  affigned  by  others.  The  General  Chart 

of  Europe  giving  to  it   41°  30^  the  General  Map  of  S£ain  40^  2/,  and 

a  large  Provincial  Map  of  Cafiik  40?  38'.  , 

xvu   I 
.GooqIc 


XVltl,  I.  Per  plurcsCongruentes  Obfervationes  Lt 
nctarum,  invcni  Difiamiam  Civitatis  tBfpaletiJis  Longitt 
wibrngo  sfo\  five  i|h^  vel  intra  2'  pif&rcntem, 

2.  Vidc^t  I).  Profejf(nr  quomodo  Merediani  Hlfpa^^^ 
terftitium  Scrupulorum  9^  conftitucrit  :  Deliquli  eni 
iiones  Jan.  —•  i<^75«  Londini  Medium  ponunt  yh  11 
tiovits Parijina  confentiunt  j  didi  Profijforis  Obfervatione 
tuunt  6h  47' :  Noftrorum  ergo  ALridfonorum  Difer^mia 
ter&  Uraniburgum  non  intercedunt  nifi  Minuta  52'.  E 
r«wf  Differentia  nonnifi  ih  i6't  inter  Hifpalim  &  [7m«/i 
men,  annon  Oculis  nudis  D.  Profejforis  fadz  fuerint  Ob 
//>  qnippe  &  Emerjionis  Tempora  faciunt  ih  5' ;  cum 
%i£liMaque  Obfervationes  non  faciant  ea  Tempora  plus  c 
aiiquanto  minus. 

^IX.     Diffrrentia  Meridianorum  Hafnia  &  Parificrum^  < 
vialium^  reperta  efl  i  D.  Picard^  oh  41'  41''. 

XX.  An.  1680.     Oi?.  23.  St.v.  S.  Jof.Ponthiay  and 
vith  a  Telefcope  of  25  Balms,  Obfcrvcd  the  Total /w»< 
teDite  in  7*!?^'^^*^  Shadow  at  Ramey  at  loh  7'  53'^  ;  p.  n 

fervatGry  here  I  noted  at  ph  15'  41",  whofe  Difference 
our  Msridians  =^52'  12'',  or  13^  03'.  Again,  5''*'^'  ^ 
Blanchini  Obferved  the  Total  Immerpon  of  the  F/>/?  at 
which  I  faw  not  here,  but  my  Numbers  give  at  loh  27 
Difference  of  Meridians  is  52'4-,  *nd  Ae;m^  lies  fo  much  m 
Obfervatorj^X,  Greenvjich  ;  agreeing  with  the  former  Obfc 
The  Noble  Tj^cAo  judged  therefore  not  much  amifs,  wl 
iurg  and  Rome  under  the  fame  Meridian  ;  for  by  feveral  ( 
teDite  Edipfes  it  is  Evident,  that  the  Difference  of  Merid 
burg  and  our  Obfervimry  is  51'  10''  of  Time^  fo  that  i 
Minute  of  Time,  or  -J:  of  a  ZJ^g.  to  the  JB^y?  of  Uranibm 

XXI.  I.  Dantx^ick  is  by  many  and  undoubted  Obferv 
1    15'  30''.  more  Eafierly  than  London, 

2.  ;^.  1683.  Die  ipfo  Solfiitii  Mfiivi  21  Junii  ft.  n.  ( 
Us  in  Meridic  fuit  jp®  7',  Quadrante  quidem  panrulo  Or 
accurato.  Die  vero  Mquino£iii  Autuntnalis  Altitudo  Solis  i 
eft  35^  27'- 

XXII.  The  Longitude  of  Nuremburg  has  been  forroci 
Londtnj  and  fincc  found  to  be  fo  by  Obfervatioos  of  th 
July  a^  1^84.  which  made  it  44  r  of  Time. 

C  ^  €  C     2 
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\^\%Mk       XXni.  The  Duroiku  of  the  Ltfiuft  Ecliffe  Aft.  5-  \6%%.  is  nude  by 
jj^AieppDl    yi^Tthmiurmanitoxsi  7**  38',  ^bout  ip^  45^  which  agreet  ^ithin  8  or  la 
%  I9V,  f.\5%  ASmaesy/ith  ourTableSy  that  never  err  fenfiWy  in  the  continuance  of  EcUffes ; 
'v.  i'lllf'  ^^  ^^  ^"^^  ought  to  be  allowed  to  an  Obfer\'cr  not  fufficicntly  inftruded 
*  *■         'to  diftinguifti  the  Penumbra  from  the  true  Shadow,  though  a  fnull  Telcfcope 
were  uf^in  this  Obfervation.    Let  us  conclude  then,  that  the  End  was  at 
10**  40'  at  Afe/co.    We  do  not  fiqd  that  this  EcUpfi  was  obfcrved  at  hm- 
doll  .However  this  defed  is  in  good  part  fupplied  by  an  Obiervation  there- 
of made  at  Leiffick^  by  M.  Gotfrid  Kirck^  and  publifhed  in  his  Epbemeride^ 
for  the  Year  168^. ;  Where  the  End  is  determined  at  8**  J4'  p.  m.    Hence 
Mii^c^  Y^iU  be  1"  45^  to  the  Eaflward  of  Leipjkk ;  and  the  Difference  of  Me- 
ridians httvreen  London  and  Leipfick  being  already  determined  4^',  it  will  foi* 
r.  l8l.^  «^    low  that  Mojlo  is  2**  35^  to  the  Eaft  of  London,  or  38*"  45'  of  Longitude,, 
*r  ij  5a  *««.    ii^hich  from  other  Ax:counts  we  find  to  Be  very  near  that  of  the  City  01  Aleppo- 
in  Sjfriu. 


Uf .  of/httsi      By  the  fame  hand  we  have  procuced  the  Latitudes  of  the  foUowing^Place^ 
^J^^p!!^      pbfervW  as  'tis,  (kid,  with  a  laige  Quadrant 

Mfio 
Ten/law 
Wohgda 
Wofiak 


Arch-Angel 


utitmiti  if        XXIV.  I  havebeen  as  curious  as  I  could  in  uking  the  Latitudes  of  fomt 
^'f^*;^^Rematkable  Places:  As  I  find  them  I  Ihall  give  them  you. 

Trtocif  Vcr« 

r^gi'^  Athens 38^   o^':^^Patra6 38^40' 

>a,A0.i^f$.  Gorinth^"^  38 

Sparta — —  3' 

Gorom^^ 


38^   o^':^^Patraa 38'' 40' 

38     r4  /  \  JD^ijpAax 38    50 

37       10  ^^T^ef— r- 38.     22 

37  02  3  C  NfgroponPox  ChaHii  38     31 


c^S£ii^        XX  V#  Upon  Intimation  of  your  Grace's  Defires,  and  upon  Importunity 
^yrfRMcf-,^  fonje  Le^Med  Men,  having  ttniflied  a  Table,  las  a  Key  to  yqur  Graus 
^  5  Vi^'.  exquifite  Difquifition,  touching  AJia  properfyjb  caBed  ;  I  thought  my  felf  o- 
*^1*^^^     bilged  to  give  beth  you  and  them  a  reafon,  why  in  the*fituatioa:of  Bp*amv- 
Pec  ho.  ^«85*  um  and  the  Ifland  Rhodes,  Twhich  two  Eminent  Places  I  have  made  the 
ifjifAt^fH^a  and  Bounds  of  the  Cbart^  I  diflentfrom  the  Traditions  of  thr 
Ancients,  and  from  the  Tables  of  our  Late  and  beft  Geographers  \  and  confer 
quently,  diflenting  in  thefe,  have  been  neceflitated  to  alter  the  Latitudes  Tif 
not  Longitudes^  of  moft  of  the  remarkable  Cities  of  this  diicourfe.    And 
firft  for  Byzantium,  the  received  Latitude  of  it  by  Appianus,  Alertaior^  Or- 
teb'us,  Maginfto,  and  fome  others,  is  43^  5^    And  this  aifo  vie  find  in  the 
Ms^  Edition  oi  Ptolemy  s  Geogrt^hy,  procured  by  Era/mm  out  of  a  Greek  MS. 
of  Pettichius.    The  fame  likewife  is  confirmed  by  another  choice  MS.  in 
,Gicck  of  the  molk  Leaned  and  Judicious  Mr*  Sclden,  to  whom  for  thisFavour 

and 
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md  federal  others  I  ftaad  obliged.  And  as  much  is 

ditton  of  Ptokmj  by  Bertiusj  compared  Md  correAe 

ilanufcript  put  of  the  Palatine  Uhrarf.    Wherefore 

having  fuch  a  croud  of  WicnefTes,  but  that  Pt%Um] 

as  our  beft  M>dem  Geogrtfhers  have  done^  the  Latitu 

vill  farther  appear,  not  only  out  of  his  GeogjNifhf^  wh 

but  alfo  out  of  his  Mfyrfxn  xJt^I/^  or  Abmigefi  ai 

where  deferibing  the  Parallel  paifing  ^*i  Bwf  Arrl^, 

AVhat  was  the  Opinion  concerning  ByxMntium  of  i. 

or  of  Hifparchus  preceding  Shrabo,  or  of  Eratofibenes 

be  Accurater  than  all  of  them,  (for  Skrato  Ut. 

flrf«yfutTti/^/xfror  Tff  J  4  yufyg^fiAi)  though    Tuiiy  (  j 

JSpp^ckus  often  reprehend  Eratofthenes  as  Ptokmj  a 

their  Writings  not  being  now  extant,  (unlefs  th 

determined  by  us.     But  as  for  Straboy  in  our  Inqui 

Satisfxftion ;  for  his  Defcription  of  Places  having  n 

PhihfipAery  (both  which  he  hath  performed  with  fing 

ment)  than  the  Exadnefs  of  a  Mtthematiciatty  who  i 

fition  of  Places,  without  Inquifition  after  their  Nature 

tants,  (though  the  beft  Gtographj  would  be  a  Mixu 

fida,  an  Jrahian  Prime  in  his  ReShfaation  oj  Ommrim 

hath  done ;)  I  fay  for  thefe  Reafons  we  can  exped 

StrabOy  and  lefs  may  we  hope  for  from  Dionyfius  Afer^ 

xantiusy  and  others.  Wherefore,  next  having  recoui 

ih  Geography  deferved  the  fecond  Place  after  thQ  G%acia 

the  Latitude  of  Byz^miumi  which  he  terms  Bwumt 

4J*,  and   in   Uleg  Be^s' AftronomkalTables  the  fame  t 

feda  chiefly  follows  four  Principal  Authors  as  his  Gui 

his  Geographical  Tables,  thofr  are,  AlfarnSy  jilbirunj 

laftly  Ptolemyy  whofc  Geography  he  terms  a  Defcriptt 

the  fourth  Part  of  the  Earthy  Inhabited ;  and  all  the 

fertion,  phce  Byzantinm  in  4j^  of  Latitude.  And  her 

dred,  how  this  Difference  ihotdd  ai?i(*e  bcitween  the 

and  thofe  Tfanflated  Into  Arabick  by  the  command  o 

Caliph  o{  Babylon ;  for  ^fti/jW^  exprefly  relates,  that  P 

f  d  in  his  Tim^,  that  iSy  ii)  the  O>mputation  of  Aim 

tiotty  and  of  Etnir  ConH  a  Perfian  Hifioriographety  mope 

Concerning  which  Abulfedfi  writes  thus,  ^[^hiiBook 

m/s  Geography)  was  tranflatedeutof  the  Greckm  Lan^ 

Aknamon :  And  in  thisTfind,  (by  three  fair  MSS  c 

to  be  conftantly  Placed  in  45^.  and  as  conftanitly  in  the 

But  in  the  ^f tx«'£^'  lUroru  of  Chryfococca,  out  of  th 

about  the  Year  'M^*  in  A^ai//i«*'s  Calculation)  it  i«  ] 

concile  the  Diflferfcnce  between  the  Greeks  and  Arabian 

for  the  common  Refuge  of.  flying  to  the  Corniption 

ibriber^  and  layingthe  Fault  on  them  which^fesietimc 
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!tot:help"iis*m^  tftia  pattictiUr  j  feeing  the  Grnk  Copies  jagfjM  among  them* 
fdves^  and.  tlm  Arabick  Cofies  amongft  them/elves.     T^  t^  way  to  end 
the  Difputc  wifli>e,  to  give  Credit  concerning  the  ^/i«^  of  Byz^amium, 
, neither  to  the  Gredis  nor  ^rabkms.    And  that  I  have  reafon  for  this  Afler- 
.tion>  appears  by  ieveral  Obfervflrtions  qF  mine  at  Ottftantimfk^  \^7th  a  Brafs 
Stnunt  of  above  4  Foot  Raduu.     Where  taking,  in  the  Summer  Solfticey  the 
Meridian  Altitude  ©f  the  Sun  without  ufing  any  fi9(r^itfl<nf  for  the  Pa- 
.  rallax  and  Refraftion,  (which  at  that  time  was  not  neceffary,^)  I  found  the 
Latitude  to  be  41 '  6\  And  in  this  Latitude  in  the  CAart  I  have  placed  Bj- 
xamOm^  and  not  lin  that  either  of  the  Gr^ks  or  Arabians.    From  which  Ob- 
iervationv  being  of  (ingular  Ufe  in  the  Re£itfic0ti$no(  Geography j  it  will  fol- 
low by  way  of  CdroUary ,  that  a^ll  Maps  for  the  North- Eafi  oi  Europe^  and  of 
AJta^  adjoining  upoa  the  Bofptcrus  Thracim^  the  PontM  EuxinHi,  and  much 
farther,  are  to  be  Correded;  and  confequently  the  Situation  of  moft  Cities 
in  Afia,  properly  fo  calMytiKXohe  broyght  more  Southerly  than  thofe  of  Pro- 
lemy  by  aimoft  two  iotirs  Degrees,  and  than  thofc  of  the  Arabiam  by  almoft 
four. 

Concerning  Rhodes^  it  may  be  prefumed,  that>  having  been  the  Mother 
mnd  Nurfe  of  fo  many  Eminent  Mathematicians,  and  having  long  flourifh- 
«d  in  Navigation,  by  the  Diref^ioa  of  thefe,  and  by  the  Vicinity  of  the  Pha- 
TucianSf  they  could  not  be  Ignorant  of  the  precife  Latitude  of  their  Country» 
and  that  from  them  Ptokmy  might  receive  a  true  Information.  Though  it 
cannot  be  denyed,  but  that  Ptolemy  in  Places  remoter  from  Alexandria  hath 
much  ened.  I  (hall  only  inftance  in  our  Own  Country,  where  he  fituates 
iiwi'Uuf^  that  is  LmdoH^  in  54**  of  Latitude  ;  and  the  ri  fAuor  or  fhe  middle 
of  the  ^  of  Height y  (which  in  the  printed  Copies  isfalfely  termed  'OuljCI%st€^ 
but  in  the  MSS.  rightly  'Ot;5*J/<J  in  yao  and  20'  of  latitude.  Whereas  Lon- 
don is  certainJy  known  to  have  for  the  Altitude  of  the  Pole,  or  Latitude  of 
the  Place,  only  $1"^  and  32',  and  the  middle  of  the  IJle  oiU^ht  not  to  ex- 
ceed yo^  and  feme  Minutes. 

But  in  my  Judgment /'/o/rw;  is  very  excufable  in  thefe  and  the  like  £rrors> 
of  feveral  other  Places  far  diftant  from  Alexandria  ^  ifeeing  he  mufl  for  their 
Pofition  neceifarily  have  depended,  either  upon  Relations  oif7r^ivfiEb7,  or  Ob- 
fervations  of  Alariners^  or  upon  the  Longitude  of  the  I)ay  meafured  in  thofe 
times  by  Clepfydra:  Ail  which  how  uncertain  they  are,  and  fubjed  unto  Er- 
ror, if  (ome  Celeftial  Obfervations  be  not  joyned  with  them,  and  thofe  ex- 
aftly  taken  with  large  Inftruments,  (in  which  kind  the  Andenu  had  not 
amny,  aod  Our  Tinus,  (excepting  Tycho  Brahe^  and  fome  of  the  Arabians)  but 
a  few, )  I  (ay  00  Man,  that,  hath  converfed  with  Modem  Travellers  and 
Nmrigators^  can  be  ignorant.  Wherefore  to  excufe  thofe  Errors  of  his 
(or  rather  ot  others  £uhered  by  him)  with  a  greater  Abfurdity,  by  af- 
ferting  the  Poles  of  the  World  (incct  his  time  to  have  Changed  their  lite, 
aod  confequently  all  Countries  their  Latitudes^  as  Mariana  the  Mafter  of 
Copen^ats^  aod  others  after  him  have.  Imagined :  Or  elfe  to  Charge  Ptolemy, 
being  fo  excellent  an  Artift,  with  Ignorance,  and  that  even  of  his  own  Coun- 
try,  as  Clmmius  hath  done^  (from  which  my  Obfervations  at  Alexandria,  and 


Memfhis^  msiy  Vindicate  iiimj^  the  fpripef^  wevc  too  gtett  ir^ptdi^i  tod 
the  latter  too  great  a  Preifuxoptiotu   But  ta  wtum  taRboJis :  A^  Ifland  (In ,  , 
Eufiathims  Commem  upon  DiouyJUus  n$if iyn^a  )  ^  p^o  Furloings  Circuitt . 
Avhere  according  to  Ptolemy  the  Parallel  paflGng^^*PW^tf,  hath   36*  of 
Latitude,  and  fo  hath  Uados,  and  ^I«X(/ w  the  chief  Cities  of  the  Ifland  ; 
the  fame  is  confirmed  by  the  MS.  but  where  the  Printed  Copy  and  j&t- ,  , 
JiathiM.  read  'ijfA4/ftJK^>  which  JMercator  renders  Tafyjfm^  the  M  S.  renders, 
l\i^U.    Jbulfeda  in  Ibrae   Copies  iiaiates  the  Ifland  Rhodes,  (iot  he  men- 
tions no  Cities  there^  in  the  Latitude  of  37  Deg.  and  40  A£n.  and  the  Ge0^^ 
ffaphy  of  SaidJbn  Aly  Algiorgany,  commended  by  Gilbertiu  GaUhnyn,  in  li^^ 
if  it  he  not  by  a  Tranipofition  in  the  MS.  of  the  Numerical  Letters  in  Ara-^ 
hick  37  for  35,  which  by  reafon.of  their  Similitude  are  often  confounded 
in.  ArabidL  MSS.    By  my  Obfervations  pnder  the  Walls  of  the  City  Rhodes^  ^ 
with  a  fair  Brafs  Afirohhle  of  Genma  Frifim,  ccmtaining  14  Inches  in  the    ., 
Diameter,  I  found  the  Latitude,  to  be  ^f  and  5.0'.    .A  larger  Inflrument  I 
diirft  not  adventure  to  carry  onSho^.in  a  Place  of  foiuuch  Jealoufie..  And 
this  i^A««/^  in  the  Chart  I  have  itifigned  to  the  City  Rhodes,  (from  the 
Ifland  To  denominated,  upon  whiehon  the  North  Eaft  fide  it  ftands  fltuated) 
better  agreeing  with  xhe  Aratiaus  than  with  Ptolemy,  whom  I  know  not 
how  to  excufe.  .  , 

XXVI.  In  the  fecond  Book  of  the  Voyage  de  Sam  des  Peres  Jefuites,  ^rcung.mdim 
felated  two  Obfervations  of  th*  Satellites  of  Jupiter,  capable,  if  wellmade,^^}^^^  ,g^ 
to  afccrcain  the  Longitude  of  the  Cape  of  G^d  Hi^P*    The  .fifft  was  there  ?•  25V 
made  June  id  ft.  jl.   i68j,  when  at    iih  4P^2o  .  the  JTtrft  or  Itinermoft     " 
Satellite  touched,  the  Weflern  Edge  of  Jupiter,  and  at  i ih    30'   5,0''   it  ap* 
peared  no  more :  This  Obfervation  is  faid  to  be  made  with  an  excellent  Te- 
lefcope  of  12  Foot.     The  other  was  on  June  the  ^tb  following  y?. ».  when 
the  Emerficn  of  the  {kmeSateSite  was  oblerved  at  ph  37'  40''.  from  which 
Latter  is  concluded,  that   the  Longitude  of  the  Cape  is  18'  to  the  £^7?   of 
Paris^  for  that  the  (aid  Emerfion,  according  to  the  Calcultu  of  O^w',  in  the 
Meridian  of  Paris^  ought  to  have  happened  at  8h  26'.     This  iame  Emerfion. 
\%  computed  by  Mr.  Flamfieed,  at  8h   19^  at  London,  that  is  3   min.  later 
then  by  S.  Caffini;  and  confidering  that  neither  is  verified  by  Obfervation  in 
Europe^  the  Longitude  hence  deduced  is  doubtful  at  leafl:  ^  min.  if  this  had 
been  the  only  Obfervation.    But  the  former  being  coniGclered  willyet  Itew 
that  there  is  a  much  greater  Doubt  ftill  remaining  :  For  from  certam^A- 
flronomical  Principles  the  Parallax  of  the  Orlf,  or  Diflference  between  the 
Place  of  Jupiter  feen  from  the  Sun  and  Earth  was,  at  the  time  of  the  firft 
Obfervation,  ^'^  9';   Whigh  Arch  that  Satellite  moves  in  ih   6'..  and  jthe 
utmoil  Duration  of  zxxEcUpfe  hereof  in  this  Pofition  of  ^'i^*'^^  being  fcarce 
ah  tof.  (as  appears  by  the  accurate  Obfervations  of  M.  Cajpni  and  Mr.  Flam- 
fteeJ)  it  will  follow,  that  from  the  Immerficn  behind  Jnpiters  Weftern  Edge 
to  the  Emerfion  out  of  the  Shadow,  there  couin  not  be  full  jh  26^^     Whe^- 
fore  the  Emerfion  out  of  the  Shadow,  on  June  2d,  ought  according  to  the 
time  of  Jmmerfion,  to  be  at  i4h  ^6,  at  the  late^  at  the  Cape ;  which  by 
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1^.  liafnfh^iCtJtntpiivtM  « 'totlM  i  j"  ci'.  dr  acco*dldc  to  S.  C^iii  tt 
1^^  ^i\  at  Paris.  H«We  thi  Long9tlude6f  t!he  Capt  Wifl  be  fotmd  bw  14  i«. 
jrfitd  iihjrffat njoftto'fllfc  B^y^  dFiPAr/V;  fo  tha^t  thde^  ObfervatiohS will cfif- 
ftt  in  tfec  rdfult  about  a  quarter  of  an  Hour  which  is  a  littte  too  much. 
Howcrrtt*  thereare  fomt  Reafoits  that  fceiti  to  atguefor  this  Latter  Longitude  • 
nthtr^an  tlie  fottoir ;  for  it  is  ranch  dafier  to  <*bfei-ve  what  becomes  of  a 
txi*trinousObjeft  that  appears,  than*  to  ^^it  upon  the  firft  Appearance  of  a 
Sttr  £cli^)|ed  .•  And  k  is  pwbabfe  that  the  SitteBife,  mrgfht  fa  the  Latter  time 
be  KvettA  Mimite*  Bmtga^wi  6F  tht  Shkdox^,  wheft  tHe^  ibight  firft  per- 
Cbfvt  it ;  bift ihcy  cotfld  riot  but  fee  the  Applieationto  the  ftody  ofyufher 
in  the  Former,  if  we  ihay  foppofc  their  Telclcopes  fo  good  as  they  are  faid 
to  be.  And  tteit  the  Cb/e  o/  Good  Hdfe  is  not  morethan  an  Hour  to  the  Eaft 
di  Pofhy  is  proved  by  the  coriffarit  Confent  cf  otir  NcvviiatctSy  who  find  by 
thefr  Reckonings  that  the  Ifland  of  §t.  HtUti^a  is  abotit  11  or  2  3  ^.  of  Lm- 
ptude  to  the  U^flward  of  the  Q^e:  (and  that  SaiKfig  both  backwards  and 
forwards,  'tis  the  iShne,  which  takes  away  the  Objfeflfion  of  Currents)  Now 
iMf.  9fu.    by  Accurate  Obfervatioris  made  at  St.  lAlemy  and  compared  with  others  made 
****«^-  *     Hi  lEatoPe  at  the  fame  titae,  the  Lvttgitudtof  that  Ifle  is  certainly  about  8^ 
dtg.to  the  ff^Jf'df  Paris  ;  k  follows  thettfoie  that  the  Cape  cannot  be  much 
more  than  14  or  i  j  de^.  to  the  Eafl  of  Paris  ;  and  undoubtedly  it  muft  Ic 
lefs  than  i8%  for  j  dig.  is  much  too  great  an  Error  to  be  committed  in  fo 
(hort  a  IXftance  of  Sailing. 

uiiSSi^h      ^^^'^^t-  ^^'  Thomas  H^hcot  was  Chrrurgeon  to  a  Ship,  which,  jittg.  igr. 

iirflCSlcdL  itfS  I.  lay  at  the  bottom  of  a  deep  Bay  on  the  Weftem^Shbre  of  Madagafcar^ 

^[ipi^ip.    •^  ^^^  P*^  whfch  the  Portuguije  and  our  A%/  call  the  "Terra  del  Gada ; 

IvllJCLvill  Re  had  then  with  him  on  Shore,  a  Quadrant  of  tWb  Foot  Radius,   and  a 

Telefcope-  of  p  Foot,  but  no-Clock ;  to  fupply  which  Defeft,  he  made  a  Pot- 

datum  ot  a  String  and  a  Bullet  39  Inches  long,  that  each  fingle  Vibration 

might  atifwer  a  Second  of  Time.    Waiting  the  Begitmifigc^  the  ArWp^-with 

his'  Glaft,  as  Toon  as  He  laW  the  True  Shadow  enter  oti  the  Mfbifs  Lhnb, 

he  caufed  his  Friends  who  affifted  him,  to  make  the  Pendulum  Vibrate,  and 

eouttt  its  Vibrations;  of  which  they  hati  numbred  140  =  2'  20"  of  Tiihc^ 

when  he  took  the  height  of  Procyou  ^then  Eafl  of  the  Meridian)  ly"^  ^9. 

Thenen  day  he  obferved  the  Sun's  Meridional  Height  with  the  (ameC^i^- 

dtaut,  whence  ht  found  the  Latitude  of  the  Place  ip^  29'.  South  x  hence  the 

time  when  he  took   the  height  o(  Proqn  vs  found' 4''  yi^  mauey  and  fub- 

fbadii^  the  2'  20",  paft  fince  the  obferved  Spinning  of  the  Eclipfe,  its 

True  Eeg^mting  was  at  —  —  — ^^  -     ■  — -^  /^  48'  40'' 

Which  at  the  Obfervmbry  here  I  noted  at  - — ^ — —  i     50   40 

therefore  this  part  of  Mddagafcar  is  more  Eafterfy  ■  ■■■     '*-^'"    2     y8   00' 
or  44''  30',  which  our  Maf  smoke  5  2*";  that  is  7;-Z>^^.ihore  Reniotefrom 
it  than  it  really  is. 


ru  uu.  tBi       XX  VIIL  Taking  the  Obfcrvations  of  the  Occuhation  of  the  Bulfs  Eye^  08, 
i^.7w^    aS.    i62o.    under  the  Examination  of  a  Oi/bAiy^  1  find  that  at   ih  6 
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^r  the  hnmerfion  at  London,  the  true  Place  of  the  Moot 
was  n  4''  32^24'^  but  at  16^' oo\  at  Baffafore  Roa. 
^o\  N.  and  about  20  Miles  E.S.  E,  from  the  Town^ 
the  Moon  was  ir  5^  54^  that  is  lo""  21'  ^6^^  more  tha 
Now  according  to  the  Moon's  ,Velocity  at  that  Tim 
of  i"^  21^  s^^-  ^"  2^  8'  40 '^  of  time,  fo  then  at  lo*^  i^ 
Mvon  was  in  the  fame  Place  as  at  i6'  00'^.  at  BallaJ 
Difference  of  Longitude  will  be  5 '^45^  20'^  or  86° 
much  to  the  Eaflward  of  London. 

2.  By  the  Calculation  of  the  Immerfion  of  the  Bulii 
that  at  the  14*'  4p'.  at  BaBafore  the  M)ons  true  Place  > 
^t  7^  46'   12^^  the  Corred  Time  of  the  Immerfion  at  C 
was  TT  4^  55^  1 1".  that  is  i**  35'  20'^  (hort  of  the  Plac 
Obfervation  at  BaUafore  Road,  which  make  in  Time 
follows,  that  10'    18'  ^2\  at  DantzJck  make  14*^  49'. 
the  Diiicrcnce  of  Longitude  4^  30^  8''.  and  Dantz^kk  b 
Eaflerly  than  Lordon^  Baliafore  Road  will  be  from  Londo 
24'.  and  the   fame  Difi'crcnce  of  Meiidians  will  be  fo 
make  ufe  of  the  hnmerfim  at  I^antx^kk. 

3.  For  farther  Conrirmation  hereof,  Mr.  Benj.  Hitni 
lafore  Town,  obfcrved  with  verygreat  Care  and  Exac 
that  at  p  h  13.  the  Star  which  Tycho  calls,  in  Cotyla  i 
pracedens,  ^and  which  was  then  in  Aquarius  28®  52'.  a 
was  in  a  Right  Line  with  the  Cufps  of  the  Moon,  ther 
ter.  The  Star's  Place  is  confirmed  by  the  Agreement 
fervations  with  thofe  of  Tycho,  and  the  Theory  of  the  i 
fiderably  faulty  in  that  Part  of  the  Orb,  it  falling  prec 
Equation  :  wherefore  by  the  Theory  and  Numbers  of  I 
ot  the  Moon  at  2**  53-  at  London  is  found  »  ip^  22^  ic 
Bal/aforey  her  Place  was  in  «»  2.5?°  41^  jy^^  that  is,  ip 
London,  which  in  Time  gives  36^,fo  that  3^  2p'at  Lond 
lafore^  and  the  Difference  of  Long,  5^  44^  or  SS""  oo^ 
Duuh  Maps  make  full  out  pp^  And  the  French  Maps  c 
to  corred  them,  have  made  them  5*^  worfe,  and  the  E] 
What  then  is  to  be  thought  of  the  Defcriptionsof  the 
been  but  feldom  Vifited  ? 

XXI X.  Diflferentiam  Longitudinum  Cantonem  int( 
7*^  23^  ex  Exitu  Mtrcmii  &  Solis  Difco  Cantcni  &  Nor  in 
ex  Eclipfibus  Luna  Obkrvatis  Norimberga  &c  ParifiiK 

XXX.  Ex  Altitudine  Meridiana  Maxima  Stella  Pola 
fervataDie  31  Dec,  169^.  Corrcfto  Inftrumento  42®  16 
firaftione  i^  17^.  &  Diilantia  Stellac  Polaris  a  Polo  tunc  i 
cmiaxt  Akitudo  Poli  3P°  54'  jd''^ 
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Ex  cjiifdem  SuUa  Polaris  kkibidxne  Meridiana  Mimmaiobfervata  Dicbur 
7,8,  13.  Maiiy  169^.  Corredo  Inftrumento  37°  36' 40'^  Suppofita  Rc- 
fraftionc  i'  i%".&cTiii!iVLntiSL&€Sa  Polaris  a  Polo  2*"  19  jo".  Erxuxxxt  Ahituik. 
Polisp^'SS'  2''. 

Ncglcfta  Refradionc  Altitude  maxima  SteBa  Ptflaris  dedu<aaf    "^    ^    '^ 
ex  Obfervationc  31  Dec.  prxcedtntis  fuiffet  fublnitiumMi/i—  41  i5  43 

Et  Altitude  ejufdem  minima  tunc  fuit  — — * • — -  37  36  40 

Quare  Diflerentia  Altitudinum -^- — — — — •- *--^  04,40  03 

Et  Diftantia  Stel/a  Polaris  J  Polo. ^  »-'     -» —  02  20  oii.' 

Et  Altitudo  Poli  apparens — ^ ' 35?  55  41  ^ 

Ad  banc    -4ft/V«i/«^w  apparentcmRefraftioexmea  Tabula  eft  00  01   xo 
Quare   Altitudo  Poli  in  Rcgi^t  Pddmnfi^  —  ■ -— —  3P  55  3  i^J: 

Pro  Longitudine  Pekinenfis   Urbis  Obfervata  eft  Immerfio  Pr/wi 
Jovis  Satel/itis  in  7<^/V  Umbram  D/>  18  Jan.  169$.  12**  J  l'  14". 

Tabulae  noftrae  eo  Die  banc  Immerjionem  repraefentant  5h  18'  49'"^.  Obfer- 
vationcs  autem  eodem  Menfe  habitac  in  Oifervatvrio  Regio  Parijienfi  oftendunt 
Tabulas  retardafle  tunc  Tcmporis  2'  30^^ 

Ouare  fuit  ilia  Immerjio  Parifiis  y^  16'  19'^.  Itaque  Differentia  Meridiam- 
rum  inter  Pekinum  &  Urbem  Parifienfemtnt  7^  34^^  55^^ 

Cum  autem  ex  aliis  Obfervationibus  olim  dedufta  fuerit  eadem  Avidia- 
mnm  Differentia  7^  36^  fumi  poterit  7^  35^1. 

lMj9fst.u\^       XXXI.  St.  Salvadore  in  Brafil  is  in  the  Southern  Latitude  of  12^  47'. 

i^.  ;f  Bridge.       XXXII.  Bridge-Town  in  Barbadces  is  in  the  Northern  Latitude  oi  12^  58^ 

Town,  ikib^,  **  -' 

}i^[^2^''Z^    XXXIIL  I.  I  herewith  fend  you  what  I  have  received  out  ofMufcovy, 

fy.M.Nicb!     'which  is  a  New  Mapoi  NovaZembla  and  IVeigatSy  as  it  hath  been  difcover'd 

vnti€o.D.  iQi.  jjy  jj^g  exprefs  Order  of  the C^^r  ;  and  drawn  by  a  Painter,  call'd -P/wff/dpo- 

Ftg.  205.       #f ji/,  who  fent  it  me  from  Mofcv  for  a  Prcfent ;  by  which  it  appears,  that 

Mar.  AD,  1^74.  ^^ya  Zembla  is  not  an  IJlandy  as  hitherto  it  hath  been  believed  to  be  ;  and  that 

the  Mare  Glaciale  is  not  a  Sea,  but  a  Sinus,  or  Bay,  the  Waters  whereof  are 

Frefli.   Which  is  the  fame  with  what  the  Tartars  do  alfo  affure  us,  who  have- 

taftcd  thefe  very  Waters  in  the  midft  of  the  Sinus.    The  Samojeds,  as  well  as 

the  TartarSy  do  unanimoufly  affirm,  that  palBng  on  the  back  of  Neva  Zembla^ 

at  a  confidcrable  Diftance  from  the  Shore,  Navigam-s  may  well  pafs  as  fat 

as  Japan.    And  ^tis  a  great  Fault  in  the  English  and  Dutch,  that,  feeking  to 

get   to  J  (If  an  on  the  South-fide  of  Non^a  Zembla,  they  have  almoft  always 

pafs'd  the  fVeigats. 

The  Letter  O  in  the  great  River  Ohy  marks  the  Place  of  a  Catarad  or 
Fall  of  Waters.  The  Letter  K  denotes  the  Conjunftion  of  Zembla  with  the 
Continent.  The  River  marked  L  runs  from  China,  called  Kitaie  :  which  is 
not  every  where  Navigable,  by  Reafon  of  the  Rocks,  and  other  Inconveni- 
ences that  Obftruft  the  paffing  of  Vefl'els.  Weigats  it  felf  is  very  difficult 
to  pafs,  becaufe  of  the  great  Quantity  of  Ice  continually  falling  into  it  out 
of  the  River  Oby^  whereby  that  ftreight  Paflage  x%  flopped  up.    The  Sor 
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^^Gjeds  go  every  Year  a  Fifhing  upon  the  faid  Frefli  S^ 
Zmblas  iidc- 

2.  I  formerly  thought  Nova  Zembla  had  been  a  Co 
fince  been  better  informed,  and  rctrafted  that  Error,  1 
M.  Vo[fius  would  needs  perfuade  himfelf,  as  well  as  he 
Ruin,  that  there  wasa  Paflage  to  JapanhythQ  North,  ar 
Countries  behind  Nova  Z^embla  did  decline  immediately 
I  did  always  oppofe  it,  and  think  I  can  even  demonftrj 
thereof.  So  that  what  we  wrote,  to  encourage  Marine 
was  even  direfting  them  to  the  Point  of  Death,  as  it  \ 

XXXIV.  What  is  noted  with  a  fingle  Lin^  isexaft] 
Mapy  which  M.Sanfon,  one  of  the  moil  lUuftrious  Geogr 
prefented  to  the  Dauphin^  An.  1^79.  The  Names  of  Ci 
is  alfo  taken  from  this  Alapy  are  written  in  Italian  Char 
dion  of  the  Pofition  of  Coafts_(which  is  deduced  fr< 
which  were  made  to  that  End)  is  marked  with  a  Stroke 
wards  the  Sea,  as  is  commonly  done  ;  and  the  Names  oi 
ation  is  corretled,  arefet  dowii  in  Roman  Ch^ziktts. 

The  Degrees  of  Latitude  are  marked  on  both  fides  of 
Degrees  of  Longitude  in  the  fame  Border,  above  and  bek 
of  them  begins  at  the  Meridian  that  pafles  through  th< 
by  going  to  Eafl  and  tVejly  and  not  at  the  Meridian  o(i\ 
been  eftabliftied,  becaufc  wc  do  not  exadly  know  the  Sit 
in  refped  of  the  Obfervatory. 

XXXV.  I.  What  Arithmetick  in  whole  Numbers  and 
in  Decimals  and  Logarithms,  is  necefl'ary  for  the  fame 
are  beft  for  Teaching  fo  much  thereof?  2.  What  Vulg^ 
nical  Geometry  y  performable  by  the  Scale  and  Compafs,  is 
"trigonometry y  Right  Lined  and  Spherical,  will  fuffice  ? 
are  to  be  be  luiown  ?  5.  What  Infirununts  are  beft  for  I 
Cnnftrudion  of  them,  and  the  Manner  of  ufing  them  ? 
of  the  AL^nety  as  to  the  Diredivc  Virtues  thereof,  and  a 
may  befall  it  ?  7.  Th^ Hydrography  6i  the  Gkbe  of  the  i 
of  the  Coafts,  and  the  Defcription  of  the  under-wate 

8.  The  Knowledge  of  Winds  and  Metecrs,  fo  far  as  the 

9.  The  Hiftory  and  Skill  of  all  forts  of  Ftfhings.  10.  T 
and  Chirurgery^  peculiar  for  the  Sea.  11.  The  CoTnmon  L 
tind-yurifdiSiioH  of  the  Sea.  12.  The  feveral  T^Ehiall 
for  Seamen.  13.  The  whole  Science  of  Ebbing  and  Fi 
rents  and  Eddies  at  Sea.  14,  Drcmometryy  and  the  Meal 
tions  at  Sea.  1 5.  The  Building  of  Ships  of  all  forts,  with 
and  Sails  for  each  Species,  and  the  Ufe  of  all  the  Parts 
Ship.  16,  iVJw;^/ O^cowwy,  according  to  the  feveral  Vo; 
1 7.  The  Art  of  Coningy  Rowing,  and  Sailingy  of  all  the : 
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fels.  x8.  The  Gumurjy  Fireworks  and  other  Armatures  peculiar  to  Sea  and' 
to  Sea-Fights,  19.  The  Art  oi  Loading  and  Unloading  the  chief  G)mmodi- 
ties  to  the  bcft  Advantage.  20.  The  Art  of  weighing  funk  Ships  and  Goods, 
as  alfo  of  Diving  for  funk  Goods  in  deep  Water.  21,  The  General  Philofb- 
phy  of  the  Motion  and  Figures  of  the  Air^  the  *Setf,and  of  Seafons;  ofTimier, 
iron,  Hmpy  Brintftonty  7alkw,  &c.  And  of  thek  feveral  ^a^ies  in  Naval  Aftairs* 
22.  An  Account  of  5  or  6  of  the  beft  Navies  of  Europe^  with  that  of  the 
Arfenalsy  Magazines^  Titrds,  Docks y  &c,  23^  An  Account  of  all  the  Shipping 
able  tocrofs  the  Seas  belonging  to  each  Kingdom  and  State  of  Europe.  24.  A» 
Account  of  all  the  chief  Commercial  Parts  ot  the  World ;  with  mention  of 
what  Commodities  are  originally  carried  from,  and  ultimately  to,  any  of  them. 
1^5.  An  Account  of  the  chief  Sea-FightSy  and  all  other  Nerval  Expeditions  and 
Exploits,  relating  to  W^r,  Tyadey  or  D/flovery,  which  have  happenedin  this 
laft  Century,  26.  Of  the  moft  advantageous  Ufe  of  Telefcopes  for  feveral 
Purpofesat  Sea.  27.  Of  the  kxet^l  Depths  of  the  Sea^  and  Heights  of  the 
Atmofphere.  28,  The  Art  of  making  Sea-water  Frefh  and  Potal^le,  and  fit  fcr 
aH  Ufes  in  Food  and  Phyfick  at  Sea. 

SJ^u'^/^     XXX VL  I.  Though  it  be  well  known,  that,  in  the  Terreftriat  Globe,  all 

triTo'iylfiJ  0fthe  Meridians  meet  at  the  Pohf,  (as  E  P,  E  P,>  whereby  the  Parallels  to  the 

i^s2!.'cha«'*^^"^^^'^>  ^^  ^*^^y  ^  neareif  to  the  Pole,  do  continually  decreafe. 

h  Or.  wtub.  D.      2.  And  hereby  a  Degree  of  Longitude  in   fuch   Parallel  s   is  lefs  than  » 

'^f^f'sii?''    Degree  of  Longitude  in  the  Equator,  or  a  Degree  of  Latitude  : 

^#v•  Am  1^5.      j^  ^d  that  in  fuch  Proportion,  as  is  the  Co-Sine  of  Latitude  f which  is 

theSemidiameteifof  fuch  Parallel)  to  the  Radius  of  the   Globe,  or  of  the 

Equator. 

4.  Yet  hath  it  been  thought  fit  (for  fome  Reafons)to  reprefent  thefe  Me- 
ridiansy  in  the  Sea-Charty   by  parallel  ftraight  Lines  ;  as  E  p,  Ep. 

5.  Whereby,  each  Parallel  to  the  Equator  (as  L  A)  was  reprefented  in 
the  Sea-Charty  (as  la)  as  equal  to  the  Equator  E  E  ;  and  a  Deg.  of  Longi- 
tude therein,  as  large  as  in  the  Equator. 

6.  By  this  means,  each  'Degree  of  Longitude  in  fuch  ParaSels  was  increa* 
fed,  beyond  its  juft  proportion,  at  fuch  rate  as  the  Equator  (or its  Radius) 
is  greater  than  fuch  ParaSely  (or  the  Radius  thereof.) 

7.  But,  in  the  Old  Sea-ChartSy  the  Degrees  of  Latitide  were  yet  repre- 
fented (as  they  are  in  themfelves>  equal  to  each  other  ;  and  to  thofeof  the 
Equator. 

8.  Hereby,  amongft  many  other  Inconveniencies,  (as  Mr.  Ed.  Tf^r'tght  ob- 
fervef,  in  his  Correfhon  of  Errors  of  Navigation,  firil  publifhed  in  the  Year 
J  5  99y  the  Reprefentation  of  the  Places  remote  from  the  Equator  was  fo 
Diftorted  in  thofe  Charts,  as  that  (for  Inflancej  an  Ifland  in  the  Latitude 
of  (So  Degrees,  (where  the  Radius  of  the  Parallel  is  but  half  fo  great  as  that 
of  the  Equator)  would  have  its  Length  (from  Eafi  to  y^eft)  in  Comparifon 
of  Breadth  (from  North  to  South)  reprefented  in  a  double  ProportiOT  of 
nrhat  indeed  it  i& 

9*  f  ^^ 
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y.  For  reSifying  this  in  fomc  Meaflire,  (and  of  fome  other  Inconvcnicn- 
tits)  Mr,  IVright  advifeth,  that  (the  Meridians  remaining  Parallel,  as  before) 
the  Degrees  of  the  Latitude  remote  from  the  Equator,  Ihould  at  each  Paral- 
lel, be  protraded  in  like  Proportion  with  thofe  of  Longitude. 

10.  That  is  ;  As  the  Co-Sinc  of  Latitudej(\\fhxc\i  is  the  Semidiameter  of  , 
the  Paralleljto  the  Radius  of  the  GLbej  (which  is  that  of  the  Equator:)  So 
Ihould  be  a  Degree  of  Latitude  ("which  is  every  where  equal  to  a  Degree  of 
Longitude  in  the  Fquator,)  to  fuch  Degree  of  Latitude  fo  protrafled  (at  fuch 
Dillance  from  the  Equator ;)   and  fo  to  be  reprefented  in  the  Chart. 

11.  That  is,  every  where,  in  fuch  Proportion, as  is  the  refpeQive  Secant 
(for  fuch  Latitude)  to  the  Radius.    For,  as  the  Co-Sine,  to  the  Radius ;  fo 

is  the  Radius,  to  the  Secant  of  the  fame  Arch  or  Angle ;  or  2  f  R  : :  R :  f    f?^.  207. 

1 2.  So  that  (by  this  means)  the  Pofitionof  each  Parallel  in  the  0&^»tftu)uld 
be  at  fuch  Diftance  from  the  Equator,  compared  with  fo  many  Equinodial 
Degrees  or  Minutes,  (as  are  thole  of  Latitude)  as  are  all  the  Secants  (taken 
at  equal  Diftances  in  the  Arch>  to  fo  many  times  the  Radius. 

13.  Which  is  equivalent  (as  Mr.  IVright  there  notes)  to  a  ProjeQion  of 
the  Spherical  Surface  (fuppofing  the  Eye  at  the  Centre)  on  the  Concave 
Surface  of  a  Cylinder  erefted  at  Right  Angles  to  the  Plain  of  the  Equator. 

14.  And  the  Divifion  of  Meridians ^  reprefented  by  the  Surface  of  a  Cylitf    rig.  20S. 
der  erefted  (on  the  Arch  o(  Latitude)  at  Right  Angles  to  the  Plain  of  the  Me^ 
vidian  (or  a  Portion  thereof.)  The  Altitude  of  fuch  Projeftion  ("or  Portion 

of  fuch  Cylindrick  Surface)  being  (at  each  Point  of  fuch  Circular  Bafe) 
equal  to  the  Secant  ("of  Latitude)  anfwering  to  fuch  Point. 

15.  This  Projedion  (or  Portion  of  the  Cylindrick  Surface j  if  expanded    ^'i*  ^9- 
into  a  Plain,  will  be  the  fame  with  a  plain  Figure,  whofe  Bafe  is  equal  to 

a  Quadrantal  Arch  extended  (or  a  Portion  thereof)  on  which  (as  Ordinates) 
are  ereded  Perpendiculars  equal  to  the  Secants,  anfwering  to  the  refpeftive 
Points  of  the  Arch  fo  extended  :  The  leaft  of  which  (anfwering  to  the  E- 

uinoflial)  is  equal  to  the  Radius;  and  the  reft  continually  increafing,  'till 

at  the  Pole)  it  be  infinite. 

1 5.  So  that,  as  ERSL,  (a  Figure  of  Secants  ercfted  at  Right  Angles  on 
EL,  the  Arch  of  Latitude  extended)  to  ERRL,  (a  Reftangle  on  the  fame 
Bafe,  whofe  Altitude  ER  is  equal  to  the  Radius ;  fo  is  EL  (an  Arch  of  the 
Equator  equal  to  that  of  Latitude  J  to  the  Diftance  of  fuch  Parallel,  (in  the 
Chart)  from  the  Equator. 

17.  For  finding  this  Diftance,  anfwering  to  each  Degree  and  Minute  of 
Latitude^  Mr.  IVright  (as  the  moft  obvious  way)  adds  all  the  Secants  (as 
they  are  found  calculated  in  the  Trigonometrical  Canon  from  the  Beginning 
to  the  Deg.  or  Min.  of  Latitude  propofed. 

18.  TheSumof  all  which,  except  the  Greateft,  (anfwering  to  the  Figure 
Infcribed)  is  too  little :  TheSumm  of  all,  except  the  Leaft,  fanfwering to  the 
Circumfcribed)  is  too  Great;  (which  is  that  he  follows :)  And  it  would  be 
nearer  to  the  Truth  than  either,  if  (Omitting  all  thefe)  we  take  the  Interme- 
diates; for  Min.Ty  if,  27,  37,  &c.  or  (the  double  of  thefe)  Min.  i,  3,  y, 
7,  &c.  Which  yet  (becaufeon  the  Convex-fide  of  the  Curve)  would  befome- 
what  too  Little.  ip-  But 
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I'p.  DUt  any  of  thefe  ways  are  exact  enough  tor  the  Ufe  intended,  «s 
creating,  no  ienfiblc  Difterence  in  the  Chart. 

20.  If  we  woOT  be  more  exad  ;  Mr.  Oughtred  direfts,  Cand  fo  had  Mr. 
Wright  done  before  him^  to  divide  the  Arch  into  Parts  yet  fmaller  than  Mi- 
nutes, and  calculate  Secants  fuiting  thereunto. 

21.  Since  the  Artthmetick  of  Infinites  introduced,  and  (in  purfbancc  there- 
of) the  Dodrine  of  Infinite  Series^  ((or  fuch  Cafes  as  would  not,  without 
them,  come  to  a  determinate  Proportion  *y)  Methods  have  been  found  for 
fquaring  fome  fuch  Figures. 

'i*  207,  J  j^  j,^  order  to  a  Quadrature  for  this  Figure  of  Secants  (by  an  Infinite  Sc- 

ries fitted  thereuntoj  put  we,  for  the  Radius  of  a  Circle,  R  ;  the  Right  Sine 
of  an  Arch  or  Angle,  Sj  the  Verfed  Sine,  V;  the  Co-Sine,  Cor  Sine  of  the 

Complement^  X  =R—  V  =VRj— S^r;  the  Secant,/;  the   Tangent, 
T. 

R» 
23.  Then  is  2  :  R  :  :  R  :/    That  is,  2/  R'  (f  =~^ ;  the  Secant. 

SR 

14.  And  2  :  S  :  :R  :  T.    That  is,  2; S  R  TT  =  ~^  ;  the  Tangent. 

''/.«!•.  2  J.     Now,  if  we  fuppofe  the  Radius  CP,  divided  into  equal  Parts,  and 

each  of  them  =  ^  R ;  j  and  on  thefe,   to  be  ereded  the  Co-Sines  of  Lati- 
tude L  A. 

26.  Then  are  the  Sines  of  Latitude  in  Arithmeticalj^rogreffion. 

R* 
17.  And  the  Secants  anfwering  thereunto,  L/=— . 

2 

28.  But  thefe  Secants,  ("anfwering  to  the  Right  Sines  in  Arithmetical  Pro- 
greffion,^  are  not  thofe  that  ftand  at  equal  Diftances  on  the  Quadrantal 
Arch  extended.     Fig.  009. 

29.  But,  ftanding  at  Unequal  Diftances  (6n  the  fame  extended  Arch ;) 
Namely,  on  thofe  Points  thereof,  whofe  Right  Sines(whilft  it  was  a  Curve) 

fii.  211.      arc  in  Arithmetical  Progreffion.     As  Fig.  21 1. 

30.  To  find  therefore  the  Magnitude  of  R  E  L/  Fig.  2op.  which  is  the 
fame  with  that  of  FJg.  211,  Tfuppofing  E  L  of  the  fame  Length  in  both  ; 
however  the  Number  of  Secants  therein  may  be  unequal)  we  are  to  confider 
the  Secants,  though  at  Unequal  Diftances,  Fig.  211.  to  be  the  fame  with 
thofe  of  Equal  Diftances  in  Ftg.  210,  anfwering  to  Sines  in  Arithmetical 
Frogreflion. 

31.  Now,  thefe  Intervals^  (or  Portions  of  the  Bafe)  in  Ftg.  211.  are  the 
fame  with  the  Intercepted  Arches,  (or  Portions  of  the  Arch)  in  Fig.  210. 
For  this  Bafe  is  but  that  Arch  extended. 

32.  And  thefe  Arches,  (in  Parts  infim'tely  fmalJ)  are  to  be  reputed  equiva- 
lent to  the  Portions  of  their  refpedive  Tangents  intercepted  between  the 

'^^  ^'^      fame  Ordinates.    Asinivg.  210,  212. 

3?.  That  isy  Equivalent  to  the  Portions  of  the  Tangents  of  Latitude. 
34.  And  thefe  Portions  of  Tangents  are  to  the  Equal  Intervals  in  the  Bafe, 
as  the  Tangent  (o(  Latitude)  to  its  Sine.  35.  To 
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35.  To  find  therefore  the  true  Magnitude  of  the  ] 
ments  of  the  Figure  ;  we  muft  either  protraft  the  I 
Bafe,i7^.  2  lo,  (in  fuch  Proportion  as  are  the  refpeSiv 
to  make  them  Equal  to  thofe  of  Fig.  2 1  r. 

3 (J.  Or  elfe,/ which  is  equivalentj  retaining  the  eqi 
p  rot  raft  the  Secants  in  the  fame  Proportion.  fFor  eitl 
ed  Reftangle  or  Parallelograms  will  be  equally  incre 

37.  Namely,  as  the  Sine  (o(  Latiude)  to  its  Tang 
to  a  Fourth  i  which  is  to  ftand  (on  the  Radius  equj 
that  Secant. 

SR  R'      R» 

S.  /  •  •  9 •  R  )  •  • .  —  '•  ...  ^ 

38.  Which  therefore  are  as  theOrdinates  in  Twhat 
104J  RecipYOca  Secundamrum :  Suppofing  S^'  to  be  Squ 
Secundans. 

39.  This  (becaufe  of  2»  =  R»  —  s* ;  and  the 
eal   Progreffion;    is    Reduced    f  by  Divifion^    in 

S*       S*      S^ 

40.  That  is,  (putting  R  =  ij  i  +  S*  H-  S*  4S^: 

41.  Then,  (according  to  the  Arithmetick  of  Infinites^ 
S,  fuccelTively  by  i  S,  2  S,  3  S,  &c.  till  we  come  to  S 
therefore  reprefents  the  Number  of  all. 

And,  becaufe  the  firil  Member  doth  reprefent  t 
fecond  of  Secundans ;  the  third  of  Quartans,  &c.  Tl 
her  is  to  be  multiplied  by  S  ;  the  lecond  by  4-  S ;  t 
fourth  byrS;    &c. 

43.  Which  makes  the  Aggregate,  S+  -fS^  +  -fS 
=  ECLM. 

44.  This,  (becaufe  S  is  always  lefs  than  R=  i^  ma] 
till  ibme  Potjoer  of  S  become  fo  fmall,  as  that  it  (and 
may  be  fafely  neglefted. 

4J.  Now,  (to  fit  this  to  the  Sea-Charty  according  tc 
having  thepropofed  Parallel  (of  Z/z//W^^  given  ;  we  a 
gpmmetYkal  Canon)  the  Sine  of  fuch  Latitude;  and  take 
And  by  this  find  the  Magnitude  of  ECLM,  Fig.  212 
Fig.  211.  that  is,  of  RELjC  Fig.  209.  And  then,  as  RR 
the  Radius;  to  REL  f,  (the  Aggregate  of  all  the  S 
like  Arch  of  the  Equator  (equal  to  the  Latitude  prop 
of  fuch  Parallel,  (reprefenting  the  Latitude  in  the  C 
tor ;  Which  is  the  Thing  required. 

45.  The  fame  may  be  obtained  in  like  manner,  by  t; 
in  Arithmetical  Progrefllon.  For,  if  the  Right  Sines  ( 
the  iEquator,  be  in  Arithmetical  Prbgreifion,    as,  i, 
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the  Verfed  Sines,  beginning  at  the  Pohy  (as  being  their  Complements  to 
the  Radius^  be  fo  alio, 

47.  I'he  fame  may  be  applied  in  like  Manner,  (though  that  be  not  the 
prefent  Bulinefs^  to  the  Aggregate  oi'Tangems^  (anfwering  to  the  Arch  di- 
vided into  equal  Parts. 

SR 

48.  For  thofeanfweringto  the  Radius  fo  divided  are    ^  '  ;  (taking  S 
•  in  Arithmetical  ProgreffionJ 

49.  And  then  Inlarging  the  Bafe  (as  in  Fig.  211.)  grthe  Tangent  (as 
in  Fig.  212.)  in  Proportion  of  the  Tangent  to  the  Sine. 

S  R  ^        S  R»  ^       SR^ 

S:  — (::2:R;::     2       •       S*     ="    R^  -  S^" 

S?     ^    JS7       s^ 

50.  We  have  by  Divifion  this  Series,  S  -f-  « ,  +  rT"I  "r^  "^  "r^   ^^ 

51.  That  is,  (putting  R=  i^  S  -I-  S  J  -f  S  ^  +  S  7  +  S  ^  eiTc. 

52.  Which  (multiplying  the  refpeftive  Members  by  ^S,  ^jrS,  -i^,  ^S,  t-IS, 
&c.)  becomes  \S'  +  tS*  +  -^S^  +  4S«  ^-r^V\  &c. 

Which  is  the  Aggregate  of  Tangents  to  the  Arch  whofe  Right  Sine  is  S. 

53.  And  this  Mechod  may  be  a  Pattern  for  the  like  Procefs  in  other  Cafes 
of  like  Nature.    , 

Nat£tfon!!^'i      'XXXVII.     The  Line  of  Arujicial  "fafigents,  or  the  Logarithmical  Tangent 
p0i'd'^  ty.Mr.  Liney    beginning  «  45^   and  taking  every  half  Deg.  for  a  whole  one,  is 
?.*i3! 'J.^i^j^'fouiid  to  agree  pretty  near  with  the  Meridian-Line  of  the  'Sea-Chart,    they 
Jun.  AMdrfi   both  growing,  as  it  werCj  after  the  fame  proportion.     But  the   Table  of 
Meridional  Degrees  being  calculated  only  to-  every  fexagefimal  Minuteof  a 
Degree,  fhews  fome  fmall  Difference  from  the  faid  Logmithmical  Tangent-tine. 
Hence  it  may  be  doubted,  whether  the  Difference  do  not  arife  from   that 
little  Error  which  is  Committed  by  calculating  the  Table  oi  Meridional  De- 
grees only  to  every  Minute. 

But,  if  a  certain  R\ile  could  be  produced,  by  which  the  Agreement  or 
Difagrcement  of  the  faid  two  Lines  might  be  fhewn,  the  Helix  or  Sfiral 
Line  of  the  Ship's  Caurfe  would  be  reduced  to  a  more  precife  Exa&nefs  than 
ever  was  pretended  by  any. 

The  fame  Rule  would  alfodifcover  a  far  eafier  way  of  making  Z/Xm^Awx, 
than  ever  was  pradifed  or  known  ;  and  therefore  might  fer\'e,  whenever 
thete  fhould  be  Occafion,  to  entend  the  Logarithms  beyood  the  Number  of 
Places  that  are  }  ec  extant. 

Moreover,  fuch  a  Rule  would  enable  Men  to  draw  the  Meridian  Line  Geo- 
metrically, that  is,  without  Tables  or  Scales  ;  which  indeed  might  alfo  be 
done  by  fetting  of  the  Secants  of  every  whole  or  half  Degree,  if  there  were 
not  this  Inconveniency  in  it,(which  is  not  in  my  Rule  :)  That  a  Line  com- 
pofcd  of  fo  many  fmall  Parts,  would  be  fubjed  to  many  Errors,  efpocially 
m  a  fmall  Compafs. 

The 
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The  fame  Rule  will  alfo  ferve  to  find  the  Courfe  and  Diftahce  betweeai 
two  Places  afligned,  as  Bur  as  PraSice  (hall  require  it;  and  that  without  any 
Table  of  Meridional  Parts^  and  yet  with  as  much  Eafe  and  Ei^dnefs. 

And,  feeing  all  thefe  things  do  depend  on  the  Solution  of  this  Queftion, 
Whether  the  Artificial  Tangent  jLine  be  the  Trtte  Ateridian  Line  ;  it  is  ther^^ore 
that  I  undertatke>  by  GckI*s  A(£flance,to  reiblve  the  iaid  Queilion.  And,  to 
let  the  World  know  the  Readinefs  and  Confidence  I  have  to  make  good  this 
Undertaking,  I  am  willing  to  lay  a  Wager  againit  any  one  or  more  Perfons 
that  have  a  Mind  to  engage,  forfo  much  as  another  Invention  of  mine 
(which  is  of  Icfs  Subtilty,  but  of  a  far  greater  Benefit  to  the  Publick)  mgy 
be  worth  to  the  Inventor. 

As  for  the  great  Advantage,  that  all  Msrchants^MarinetSy  and  confequently 
the  Cotnmon-JVealth,  may  receive  from  this  other  Unvention^  it  is,  in  my  Judg* 
ment,  highly  valuable,  feeing  it  will  oftentimesmake  a  Ship  fail,  though,ac^ 
cording  to  the  common  way  of  Sailings  the  Wind  be  quite  contrary,  and  yet 
as  near  to  the  Place  intended,  as  if  the  Wind  had  been  favourab^  :  Or,  iJF 
you  will,  it  will  enable  one  to  gain  fomething  in  the  Intended  Way,  whether 
the  Wind  be  good  or  no,  (except  only  when  you  go  dircdly  South  or  NortH^, 
but  the  Advantage  will  be  moil  where  there  ismoft  needof  it^  that  is,  when 
the  Wind  is  contrary ;  So  that  one  may  very  often  gain  a  fifth, fourth,  third 
Part,  or  more  of  the  Intended  Voyage;  according  as  it  is  longer  or  ffaorteir 
viz,,  always  more  in  a  longer  Voyajge,  where  the  Gain  is  more  confiderable^ 
and  moire  welcpme,  not  only  by  faving  Time,  but  alfo  ViAuais^  Watei^ 
Puel,  MenHFIealth,  and  fo  much  Room  in  the  Shif. 

XXXVIII.  It  wasfirft  difcovered  by  chance,  and,  as  far  as  I  can  loam,  j^J^wSSS* 
fir  ft  publilhed  by  Mr.  Henry  Bond,  as  an  Addition  to  Norwoods  ^^nitof  Na^^^^^^*^ 
ligation,  about  ;:o  Tears  fince,  that  the  Aleridian  Line  vw  anai(^ms,to  a  Scakpemmfirat^d^ 
oj  Logarithmick  Tangents  ^haiftbe  Complmentsofthe  Latitudes.  feiltey.^£"ii9. 

For  the  Demonfbation  of  that  Propofitim^  it  is  requifite  to  pr9ipifetheic^*3o2jFch.Aii«* 
ioMT  Lemmata.  ^'^^^^ 

Lemma  i.  In  the  Sterecgrapbick  PrqjeSU^n  if  the  ^heu  ufim  the  Plain  (f  the 
^quinoBialy  the  Diftances  jtom  the  Cemre^  which  in  this  Cafe  i%  the  Pole,  are 
laid  down  by  the  Tai^ems  ofhaffthqfe  Diftances ;  that  is^  of  half  the  Coqaple^ 
ment^  of  the  Latitudes.     This  is  evident  from  EwL  3.  9^0. 

Lemma  a.  In  the  StereugraphiA  ProjeHion^  the  jingl^y<unikr  which  -the  Circles  in:* 
terfeS  each  other^  are  in  aB  Qtfes  e^al  to  the  ^fkricalJbigks  they  refr^ftm ;  which 
is  a  very  valuable  Property  crfthis  PrqjeAion. 

Demcnfi.  Let.EPBLbe  any  great  Circle  of  the  S^here^  £  the  Eye  plated  Ffs'  213, 
in  its  Circumference ;  Cits  Centiie,  P  any  Poiat  thereof;  and  leti^CO  be 
fuppofed  a  Plain  ere(5bd  at  Right  Aogl^  to  the\Gkcle  EPfil^)  on  which 
FCO  we  defign  the  Sphere  to  be  Proje<^d.  Draw  £P  cto0ii^  <klt  ^l^ia 
FCO  in  /,  and  p  fliall  be  the  Point  P  ptqie&ed.  To  the  Point  f  dmw  t^ 
Taagent,APG,-and  onany  Point  theiiec^,  AsA,E¥cft  a-PerpeftdieularAb, 
at  right  Angles  to  the  Plain  EPBL,  and  dravv  the  Lines  PD,  AC,  DC  ;  anA. 
•the  Angle  APD  fliall  be  equal  to  the  Spherical  Angle  contained  between  the 

Vol.  1.  £  ^  e  e  Plains 
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PJaifts-APC,  DPC  DrayralfoAE,  DE,interfeftirig  the  Plain  FCO  in  the. 
Points  a  and  i  \  and  join  a  djP  dil  fay,  the  Triangle  a  dp,  is  fimilar  to 
the  Triangle  ADP,  and  the  Angle  apd  equal  ta  the  Angle  APD.  Draw 
PL,  AK,  parallel  to  FO,  and  by  reafon  of  the  Farallels  a  p  will  be  to  ^  J^. 
as  AK,  to  AD  :  But,  Cby  £;ic/.  j.  32.)  in. the  Triangle  AKP,  the  Angle 
AKP^LPE,  is  alfo  equal  to  APK=EPG  :  wherefore  thfeSides  AK,  AP, 
are  equal,  and  'twill  be  as  a.  p,  to  ad  ;  fo  AP,  to  AD^  Whence  .the  Angles 
DAP,  d  apj  being  Right,  the  Angle  APD,  will  be  equalto  the  Angle  apd^. 
that  is,  the  Spherical  Angle  is  equal  to  tliat  on  the  PrbjeSiion,  ^d  tlut  in  all 
Cafes.    Q.E.D. 

This  Lemma  I  lately  received  from  Mr.  Ab.  de  Mohre,  though  I  fihce  nn* 
dcrftand  from  Dr.  Hook,  that  he  long  ago  produced  the  fame  thing  before 
the  Society*  However,  the-  Demon/hationy  and.  the  reft  of  the  Difcourfe  is 
my  own. 

Lemma    3.    On   th. Globe,  the   Rhumb  Lines  make  equal  Angles  with  every 
MmdiaHy  and,   by  the   'foregoing  Lemma,  they  muft  likewife  make  equal 
Avghs  With  the  Meridians  in  the  Stereographick  Proje^ion  on   the  Plain  of  the    Er 
mtator  :  They  ate  therefore  in  that  ProjeSHon,  Proportionnl  Spirals  about  the 
Pole-point. 
i%.3i4.  Lemma   ^    hi  the  Proportional  Spiral  it  is  a  known  Property,  that  the  An^ 

gks  BPC,  or  the  Arclyes  BD,  are  Exponents  of  the  Rationes  ofB?  to  PC,  :  For>. 
if  the.  Arch  BD  be  divided  into  ihumerable  equal  parts.  Right  Lines  drawn 
from  them  to  the  Centre  P,  (hall  divide  the  Curve  Be  c  C  into  an  Infinity 
of  Proportionals  between  PD  and  PC,  whofe  Number  is  equal  to  all  the  Points 
d^d,  in  the  Arch  BD  :  Whence,  and  by  what  I  have  delivered  concerning 
the  ConftmHion  of  Logarithms, it  follows,  that,as  BD  toBi,  or,  as  the  Angla 
^  ,^  J  BPG.  to  the  Angle  BP  c,  fo  is  the  Logarithm  of  the  Ratio,  of  PB  to  PC,  to 
i^ixVUL  '  the  Logarithm  otthe  Ratio  of  PB  to  P  c. 

From  thefe  Lemmata  our  Propofition  is  very  clearly  Dimonfirated:  For,  by 
thfe  JftVyf  PB,  P  f  >  PC,  are  the  Tangents  of  half  the  Complements  of  the  Lati- 
tudes in  the  Stereographick  ProjeSlion  :  And,  by  the  Lafl  of  them,  the  Di£fe-^ 
ttnces  of  Longitude,  or  Angles  at  the  Pole  between  them,  arc  Logarithms  of 
the  Rationes  of  thofe  Tangents  one  to  the  other.  But  the  Nautical  Meridian 
Line  is  no  more  than  a  Table  of  the  Lotigiiudes,axi£vrctihg  to  each  Minute  of 
Latitude  on  the  Rhumb  Line,  makingan  Angle  of  4;  Degrees  with  the  Meri- 
dian.  Wherefore  the  Meridian  Line  is  no  other  than  a  ScaU  of  Logarithmidi 
Tangents  of  the  Half  Complements  of  the  Latitudes.    Q.  E.  D. 

CoroL  I.  Becaufe  that  in  every  Point  of  any  Rhumb-Line  the  Diflference 
of  Latitudes  is  to  the  Departure,  as  the  Radius  to  the  Tangent  of  the  Angle 
that  Rhumb  makes  with  the  Meridian  ;  and  thofe  equal  Departures  are  every 
where  to  the  Differences  of  Lonrifude,  as  the  Radius  to  the  Secant  of  the  la- 
titude ;  it  follows  that  the  Differences  of  Lottgitude  are  on  any  Rhumb,  Legar 
rHhms  of  the  fame  Tangents,  but  of  diflfering  Species  ,•  being  proportioned 
to  one  another,  as  are  the  Tangents  of  the  Angles  made  with  the  Mm- 

Cor^lki^ 
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CoroJl.  2.  Hence  any  Scale  of  Ijogarithm  Tangents/j 
'Tables  made  after  Briggs  Form  ;  or  thofe  made  to  . 
Form  whatfoever;>  is  a  Table  of  the  Difforences  of  Lc 
Latitudes,  upon  ibme  determinate  Rhumb  or  other  \ 
Tangent  of  the  Angle  of  fuch  Rhumb,  to  the  Tangen 
So  the  Difference  of  the  L^aritfms  of  any  two  Tang< 
of  Longitude  on  the  propofed  Rhumb,  intercepted  t 
tudes,  of  whofe  half  Complements  you  took  the  Log 

Now  the  Momentary  Augment^  or  Fluxion  of  the  T'ang 
is  exadly  double  to  the  Fluxion  of  the  Arch  of  the  C: 
provedj  and  the  Tangent  ot  45  being  equal  to  the  R; 
of  the  Logarithm  T'angent  will  be  double  to  that  of  the 
be  ot  Napier^s  Form  :  But,  for  Brigg*s  Form,  it  will  b< 
Arch  multiplied  into  6,4342p,  &c.  or  divided  by  a, 
muft'b^  underftood  only  of  the  Addition  of  an  Indivi 
ies  to  be  true,  if  the  Arch  have  any  determinate  Magi 

Hence  it  appears,  that,  if  one  Minute  be  fuppofed 
4:he  Arch  of  one  Minute  being  0,0002^088820866571 
of  the  Radius,  the  Proportion  will  be  as  Unity  to  2,9< 
-te  the  Tai)gent  of  71  "*  i'  42'',  whofe  Logarithm  is 
32  J 204,  &c.  and  Ainder  that  Angle  is  the  Meridian  Inti 
iine^  on  which  the  Differences  of  Napier  s  Logarithm 
Complements  of  the  Latitudes  are  the  true  Differena 
mated  in  Minutes  and  Parts,  takicg  the  iirft  4  Figu 
for  Vlacq^s  Table  we  muft  fay. 

As  2302585,  &c.  to  2908882,  dXc.  fo  Radius 
5592^2,  ^c.  which  is  the  Tangent  of  51*^  38'  p'^and 
1.510428507720^411/52,  &c.  wherefore  in  the  Rhumi 
Angle  of  51*"  38'  9"  with  the  Meridian,  Vlacqs  Log/ 
true  Differences  of  Longitude.  And  this,  compared 
rj,  may  fuffice  for  the  UCc  of  the  Tables  already  con" 

But, if  a  Table  of  LogarithmTangentsbt  made  by  Exi 
the  Infiniteth  Power^  whofe  Index  is  the  Length  of  the 
ty,  (as  for  the  Minutes  t|ieo,ooo2po8882^A,6'c./>otwrJ 
fuch  a  Scale  of  Tahgent5(  fhall  be  the  true  Meridian  Li 
Secants  taken  infinitely  ibany.  Here  the  Reader  is  de 
to  my  little  Treatife  of  Logarithms^  that  I  may  not 
what  is  there  delivered  ir  will  follow,  that  putting  t 
feft  of  any  Tangent  above  or  under  the  Radius  or  Tj 
garithm  ot  the  Ratio  of  Radius  to  fuch  Tangent  ^ill 

^intot— |/*+it5~i:M  +  i/^a 
m 

>rhen  the  Arch  is  greater  than  45,  or 

^into*+  ^^*  +  il»+-iM+  It 
£  e  e  e  2 
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when  it  is  Tcfs  thaii  45^    And  by  the  fame  Doftrineputting-T  forthe- 
Tangcnt  of  any  Arch,  and  t  for  the  Diflfisrencfr  thereof  from  the  Tangent  of 

^     X           t  1 1 

another  Arth,  the  Logarithm  oftheir/l^rfft  will  be  —into  =r4 =?-= — . 

+  -y-jf  +  "^7+  ~5fT.  ^c.    WticnT  iithe  greater.  Term  ; .  or^. 

m'^'^'^'T^l^'^SW'^'^'^  T^'  ^''^^^  T  is  the  Lef- 
ferTer*.  '         ,  " 

And,  \ttn  be  fuppofedt.o,ooo25^o888ii^  &c.  =  a^  its  reciprocal— will  be 

5437,^4577078493pi52tf,  &t.  which  multiplied  into  the  aforefaid  .Sorter 
fliall  givt  preoifidy  the.  Difference  of  the  Meridional  Parts,  between  thet 
two  Latitudes  to  whofe  half  Complements  the  afTumed  Tangents  belong- 
Kor  is  it  material  from  whether  Pole  you  eftimate  the  Complements,  whe- 
ther the  Elevated  or  Depre^  ;  the  Tangents  being  to  one  another  in  the 
frme  Ratio  as  their  Complements,  but  inverted. 

In  the  fame  Difcouife  I  alfo  fhewed,  that  the  Series  may  be  made  to  con- 
veigc  twice  as  fwift,  all  the  even  Powers  being  omitted ;  and  that,  putting  t 

2  2  T 

for  the  Summ  of  the  two  Tangents,  the  fame  Lggarithm  would  be—  or '- 

into— +-^ — +-^-H— —  +  — r>  ^^-  but  the  Ratio  of  t  toe,  oro£. 

the  Summ  of  two  Tangents  to  their  Difference^  is  the  fame  as  that  of  the 
Sine  of  the  Summ  of  the  Arches,  to  the  Sine  of  their  Difference.  Wherefore, 
i£  S  be  put  for  the  Sine  Compkmenty    of  the  MJdie,  Latitude,  and  s  for  the 

it  s 

Sine  of  half  the  Diflference  of  Latitudes^  the  fame  Siriet  will  be  —  into-^— 

a  o. . 

+  -3-r  +  — c-r+  — r;  +=— c^>   ^^-    wherein  as  the  Diflferences  of 
jS^         jS'        7S^      pS^ 

l^nittiie  are  fmaller,  fewer  Steps  will  fufilce.  And,  jf  the  Equator  be  put 
fax  the  Middle  Latitude,  and  cpniequently  S/=R,  and  s  the  Sne  of  the 

ijitimdiii,  the  MeriHonal  Parts  reckoned  from  the  Equator  .wiU  be  -       + 

1  f  «  7 

+  — 1 1 — ,  f^c  which  is  Co-incident  witji   Dr.  WaBis*% 


I  rra  ^   $rf  a  ,  '  fr^  a 

Wfi-XXXVIJbibrrMi.  And  this  fame  Series,  beinghajf  the Z^^iVi&m  of  the  Ratio  of 
R+  i  toR.*-  X,  that  is  of  the  Verfed  Sines  of  the  Difiances  from  both  Poles, 
dots  agree  with  wbatDc,  Bamvi  had  jh^vm  in  Ju$  ^h.l^ure. 

The 
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The  fame  RatiQ  of  ^  to  #  may  be  exprefTed  alfo  by  that  ^(  the  Surnm  of 
the  Co-fines  of  the  two  iMittuks,  to  the  Sine  of  their  DifieMiee  :  As  liko- 
wife  by  that  of  the  SiMi  of  the  S«nm.  of  the  two  Latitudefy  to  the  1% Anwnoe 
of  their  Co-fines  :  Or  by  that  of  the  FerfedSfMoitheSumm  of  the  4>I^ 
titudesy  to  the  Difference  of  the  Sines  of  the  LaHtudes  :  Or  as  the  fame  Dilfo- 
rence  of  the  Sines  of  the  Latitudes,  to  the  Ferjed  Sine  of  the  Difference  of  the 
Latitudes  ;  all  which  are  in  the  (ame  Ratio  of  the  Co-fine  of  the  Mddb  Lati- 
tude,  to  the  Sine  of  half  the  Difference  of  the  Latitudes.  As  it  were  eafy  to 
demonftrate,  if  the  Reader  were  not  fuppofed  capable  to  do  ft  himfelf,  upon 
the  bare  Infpeftion  of  a  Scheme  duly  reprefenting  thefe  Lines. 

This  Variety  of  ExfreQion  of  the  fame  Ratio  I  thought  not  fit  to  be  omit- 
ted, becaufe  by  help  of  the  Rationality  of  the  Sines  of  30%  in  all  Cafes 
where  the  Summ  or  Difierence  oi  the  Latitudes  is  30%  tfo"*,  ^o%  iio%  or 
1 5o<* ;  fome  one  of  them  will  exhibit  a  fimple  Series ,  wherein  great  Part  of 
the  Labour  will  be  (aved.  Bur  the  former  feems  for  all  Ufei  themoft  conr 
venient,., whether  we  defign  to  make  the  whole  M^idian^Lines^  or  any  But 


x'     .      t^ 


thereof,  viz..  -  into^  +~;-+Ys^  +-^  -f  y^^  ,  ^c.  whetcin    a 

is  the  Length  of  any  Arch,  .which  you  defigti  fhall  be  the  Integer  or  Uni^ 
in  your  Meridional  Parts  (whether  it  be  a  Minute,  League  or  a  Dqgree^  or 
any  other,)  S  the  Co-fine  of  the  Mddle-Latitude,  and  s  the  Sine  of  half  the 
piflference  o(  Latitudes ;  but,  the  Secants  being  the  Reciprocals  of  the  Co-fine 

5*  will  be.equal  to  —  putting /for  the  &ea«/  of  the  Atiddle-Latitude,;  ^d 
^'  irito^  will  be.=:  ^  This  multiplied  by  ^that  is  by  -f^^ 

win  give  the  fecond  Step ;  and  that  again  by    "^^^y   ,the  third  Step ;  and 

fo  forward  tin  you  have  compleated  as  many  Places  as  you  defiie.  But,  the 
Sjuares  of  the  Sines  being  in  the  fame  Ratio  with  the  Ferfed  Snes  of  the  dou^ 

ble  Arches,  we  may  inftead  of  --x-j^afTume  for  our  Multiplicator—,,  orthe 

3DD  3V  , 

Verfed-fine  of  the  Difference  of  the  Latitudes  divided  by  thrice  the  Verfed 
fine  of  the  Summ  of  the  Co-Latitudes,  &c^  which  is  the  utmoft  Omfendiwf 

^  s  r  ' 
lijan  think  of  forthis  Purpcfey  and  the  fame  Series  wiHbecome  ^J-    into  1 

a  o 

1)        If  ^  V  J  1;  4 

•^p^+— y.+rvT '^''Ty'^*    H^^^by  w«  ^^  enabled    to  eftimate 

^e  Default    of  the  Method   of   making    the   Meridional  Line,   by  the 
continual  Addition  of  the  Secants  of  Equi-difierent  Arches,   which,  as 
the  Difierences  of  thofe  Arches  are  /mailer^  does  ftill  nearer  and  nearer  ap- 
proach 
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iinutft  to  ber.ynityjand  oiic  Minute  to  be  the  common  Difference  of  a 
Kwkoi  Af'e/jes  :  It  will  be  in  all  Cafes,  as  the  Arch  of  one  Minute,  to  its 
Chord ;.  fo  the  Secant  of  the  middle  Latitude,  to  the^Firft  Step  of  our  Sc- 
ries. This  by  Rcafon  of  the  near  Equality  between  ^  and^  5,. which  areto 
o|ie  another  in  tjje  Ratio  of  Uoity  to  i  —  0^:^000000055^  j^(%5  771 3,  cfTc. 
win  not 'difter from  the , Secant/,  but  ia  the.pfAJFigure;  l)eiqg lefsthan  it 

in  that  Proportion.     The  next  Step -being  +  -r^ 'will  be  Equal  to  the 

Cube  of  the  Secant  of  the  MiddliLathude'  multiplied  into  — —    =  t>.oooo- 
.    -.    '  .',  .  .    :  3^rr 

0000705x^1:908715  ;  which  therefor©, nioIefsthe.TSccant  exceed  Ten  Timef 

*.adiu^  can  ne^er  amount. to  i  in  the  Fifth    Placd     Thcfe  two  Stq>$ 

(vtfl&ce  xo^  mike. tl^  Meridian  ^nei  or  Log^  to  &r  more  Places 

than  any  of  Natural   Secants  yet  extant,  are  computed  to  ;  but,  if  the 

2  i  s 
Third  Step  be  required  k  will  be-£ouiii  toJje  •+;//  irito — ^■—  =  0,00000 

$  ar  ^ 

ooocooooooo8p4p8  ;  byall  which,  it  appears  that  Mr.  IVrighis  Table  does 
no  where  exceed  the  true  Nteridian  PaYts  by  fully  half  a  Minute  ,•  which  fmall 
©ifierence  arifesby  his  having  added  continually  the  Secants  i\  2',  3',  &c. 
inftead  of  oj^',  i|^  if' ,  ,3rVcrc.  But,  as  it  is,  it  is  abundantly  fiifftcient  for 
Nautical'  Ufcs.  That'  in  Sir  Jonas  Moors  Nhv  Syfiem  of  the  Mafhematicks  is 
much  nearer  the  Truth,  but  the  Difference  from  IVright  is  foarce  fen(ible,till 
you  exceed  thofe' Latitudes' where  iV^i;ifg/z^/o»  ceafes  to  be  prafticable,  the 
one  exceeding  the  Truth  about  half  a  Minute,  the  other  being  a  very 
fmall  Matter  deficient  therefrom.* 

For  an  Example  eafy  to  be  imitated  by  whofo  pleafes,  I  have  addecl  the 
the  true  Meridional  Parts  to  thefirftand  laft  Minutes  of  the  Quadrant. 

The  firfi  ABttute.  i^ooooooiyi^ioid^S^iijS. 

The  Second^m  2,00000005641063806707. 

The  Laft,  or  Sp*"  59^  30374,96343114142^^643,  and  not  313481 
517P  as  Mr.  ^nr^fo -has  it,  bv  the  Addition  of  the  Secants  of  every  whole 
Minute  :  Nor  30249,8  as  Mr.  Oughtre^s  Rule  makes  it,  by  adding  the  Se- 
cants of  every  half  Minute.  Nor  30364,3  as  Sit  Jonas  Aitor  had  conclu- 
ded it  by  I  know  not  what  Method,  though  in  the  reft  of  his  Table  he 
follows  Oughtred. 

The  (ame  may  be  deduced  independently  from  the  Arch  it  felf.  For  if  the 
Latitude  from  the  jBquator  beeftimated  by  the  Length  of  its  Arch  A,  Radius 
being  Unity,  and  the  Arch  put  for  an  Integer  be  a,  as  before ;  the  Maridimd 

P4r«i  anfwering  to  that  Latitude  will  be— into  A,  +  ^  A  '  +  -i    A  ^,    + 


24. 


to 


^'   ^ 


§1  A^  orJL.A^  +  358r;A^or.iliL-  A^    (He   wh 

fwifter  than  any  of  the  former  SeritSy  and  befidcs  has  th 
ereafing  in  Arithmetical  Progreffion>  which  would  be 
fhould  undertake  d<?jio^a  to  make  the  Logarithm  Tang 
Une  to  any  more  Places  than  now  we  have  them.  The 
to  the  Arch  of  45*"  +  ^  A  being  no  other  than  the  a 
4-  A'  +  TT A^  (STc.  in  Napiers  Form,  or  the  feme  m 
^^9i&c*  for.  Brigg% 

But,  becanfe  all  thefe  Series  towards  the  latter  End  of 
•z;«x^  exceeding  flowly,  fo  as  to  renderthis  Method  alm< 
very  tedious  :  It  will  be  convenient  to  apply  fome  othe 
the  Secants  of  feme  intermediate  Latitudes ;  and  you  ma 
fty  the  Arch  of  half  the  Difiereqce  of  Latitudes,  fubfiitut 
—  TTTT  ^'^  +  Trr-rr^  ^  ^  ^h^  according  to  Mr.  New 
the  Sine  from  the  Arch  i  and,  i(a  be  no  more  than  a  '. 
Steps  win  fuffice  for  all  the  Accuracy  that  can  be  defin 

Andyi(  ahe  commenfurableto  a,  that  is,  if  it  be  a  • 

thofe  Arches  Which  you  make  your  Integer,  then  will- 
which  if.  wccall  ii,.thc  Parts  of  the  Meridional  Line  \ 


fn. 

—  into 
r 


Jfaa 
1  +  — 
3r4 

a  a- 

/4  a^ 
Jfa* 

6rv 

+ 

t     a* 

+                    ,6 
3<S6r« 

5040  r  * 

lao  r* 

I 


In  this^the  Firft  two  Steps  are  generally  fufficient  fo 
pecially  when  neither  of  the  Latitudes  exceed  60  Dtegri 
icnces  of  Latitudes  do  not  pafs  30  Degrees. 

To  conclude,  I  {hall  only  add,  that  Uninr  being  BMia 
Arch  A,  according  to  the  feme  Rules  ot  Mr.  Newton^ 
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the  former  Series  exhibiting  the  Sine  by  the  Arch,  by  Diviilon  it  is  cafic  t© 
Conclude^  that  the  Natural  Tangent  to  the  Arch  A  is  A  +  -^  A^  -f-~'A  « 
•♦••^A^  +  ^J^  A%e^c.  andthciS&«ira/&w«^to  rfw.&^  i  + 

d.  A  •  4-  ;J-  A4+  55-;  A  ^  +  ^  A  ?,  drr.  And  60m  the  j^ithmetick  ef 

il^uoee^  the  Kmkiber  of  thefe  Secams  bdbg:the  Arch  A,  it  follows  that  the 
Sum  Total  of^  th^  Infinite  Secams  on  that  Arch  isA  +  -^A'+— A* 
'4l&  A^  ^  +  ips'  A  ^  «^^.  tlie'^hich,:  bi^  ^\xtt  ^jrcgoes,  Sis  the  Loga- 
iMm  Tangent  of  A^iyi#r$  Form,  fi>r  tiie  Arch  of  45*  4.  ^  A,  as  bcfoi^. 
And  a>ileding  the  InfiniiffSomm  ofaU  the  Natstral  Tanjgems  on  the  (aid 
Arch  A,  tficte  ^U  adi^  4^  A  A  +  ti  A^  + J  A^+  ii^  A  »  +  ,-f^~ 

It «%  (bt.WhkA  willbefduhd  t^  be  the  Logarithm  <rf!  the  ^Secant  of  the 
fiune  Arch  A. 


to  flicw  the  Variation  of  the  Neeak  at  Sea.  For>.  wlien  jt  i$  fct  to  the  juft 
Hour  and  Minute  of  the  Day,  the  Meridian  of  it  ftands  juft  in  its  due 
Place;  and  fo  (hews  how  far  the J>leedk  varies  from  it,  as  exadly  as  the 
lamenefs  of. the  Card  will  j)ermit. 

&t,becaufc  thefe  Dials  atefo  rarely  juft,  tfc  though  they  may  be  uled 
and  taken  Notice  of,  yet  they  are  not  to  be  relied  on.  The  Thing  therefore 
is  to  be  performed,  as  foUowerfi : 

Find  out  the  Suns  Acimutbal'Di&anc^Aom  the  Meridian  fome  Hours  be* 
fore  or  after  Noon,  and  then  ksM^^ptetical^jiumuth,  or  Diftance  from  the 
Meridian  pointed  at  by  the  bleddle, -and  the  Difference  of  thofe  two  Diftan- 
cesis  the  Variation  ot  the  Needle. 

To  find  the  Suns  true  Ax^ifmuh^  or  by  how  many  Degrees,  tfc.  of  the 
Horizon,  it  is  diftant  from  the  Meridian :  Its  Declination,  its  Altitude  and 
the  EkmltiM  of  the  Pole,  muft:  all  thiee  be  Joiown ;  afid^hence  4b&  tne  ^ 
jdNMl  Miy  be^tafify  4;alculated»  The  true  iOtinanh  a£  il^Stnl^t^  di» 
found,  ana  the  M^gnetical  Az^imnehd  ic>  according  to  your  iVfiudA, 'being  ob* 
fiffved,  ^tmCbthe  Idler  Number  fo^m  the  greater,  and  the  ReooiQuter  is 
the  Variation  df  the  NteJk.  If  the  M^netifolA^mufhbc  le&  itaai  the  o- 
ther,  then  the  Variation  is  towards  the  fame  fide  of  the  M«ridi«n>  where 
the  Svji  is ;  if  greater^  on  the  other. 

To 
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tJofvigmkn  they  nre  laid  dawn  to  the  N6rth\vard  of  50?.  andin  /ome^ftiU 
50*  lo^  Nor  vas  this  without  a  good.  Effeft^as  long  as  the  l^iationcon'^ 
tinned  Eafterly^  as  it  was  when  the  Chartx  were  made.  But  fince  it  is  become 
confiderably  tVefierljy  (as  it  has  been  ever. fince. the< Year.  165 7. J  and  is  at 
prcfent  about  7r  Deg,  all  Ships  ftanding  in,  out  of  the<)cean,  Enfi  by  the 
Omfafsy  go  two  thirds  of  a  Point  to  the  Northward  p{  their  true  Courte,  and. 
in  every  80  Miles  they  fail,  alter  their  Z^/iW^  about  lo^  So  that  if  they  mifs 
an  Oblervation  for  two  or  three  Bays,  and  do  not  allow  for  this  Variation^ 
they  fail  not  to  fall  to  the  Nmhward  oi  t\\e\t  ExpedUtion,  efpecially  if  thcjr 
reckon  SciUjin  above  50?,  and  to  ran  m^  the  Brifiol  CbaimeL,  not  without 
great  Danger  of  all,  and  the  Lofsof  many  of  them.  This  has  been  by  fome 
attributed  to  the  Udraught  of  St.  Gmge^  Channeh  But,,  the  Vdriation  being 
allowed,  it  hath  been  found,  that  the.faid  Indraught  is  not  fenfible.  It  is 
therefore  recommended  to  all  Matters  of  Ships,  that  they  fteer  two  Watches 
E.  by  Sw  for  one  E.  which  will  exa(31y  keep  their  Parallel;  as-alfo,  that  they 
come  in,  out  of  the  Sea,  on  a  Parallel  not  more  Nurtherly,  than  4^®  40. 
which  will  bring  them  fair  by  the  JUzml. 

XLII;  Pbpefs  of  lofs  General  Ufe,  omitted 

ftodohm  wae*     Mr.  Oldenhttrg  having  publiftied  ixom  Journal de  Scanjansy  an  Account  of  M., 
cbc».  n.ii8.f.  JfagetiS  Portable  IVatcbeSy  Dr.  Hook;  in  the  Poftfcript  to  his  Defcription  of  He- 
cap!r'/iei^y.  livJcoPeSy  complains  of  it,  for  not  havings  taken  Notice,  That  this  LtventioniL^as 
firft  found  out  by  an  Engli(hman,  and  long  fince  pnblifted  to  the  Wirld.     To  this 
■Li2>.p.74y!  Mr.  Oldenburg  anfwers,   by  relating  the  Plain  Truth  of  the  Matter  :    Where- 
upon, Dr.  Huoky   in  a  Poftfcript  to  his  Lantpasy  further  complains,  and  re- 
fleft5»  on  Mr.  Oldenburg's  Integrity  and  Faithfulnefs  in  his  Management  of  the 
Intelligence  of  the  Royal  Society.     This  gave  Occaficn  to  the  Council  o(  that  So- 
ciety to  declare,  "That  Mr.  Oldenburg  had  carried  himfelf  RzithfuSy  and  Ho- 
tuflly  and  given  nojuji  Caufe  of  fuch  Reflections  ;  To  which  Mr.  Oldenburg  adds 
Partof  a  Letter  from  Mr.  Hugens  to  him.  Offerings  (if  Mr.  Oldenburg  be- 
lieves a  Patent  in  England  might  be  vmth  fomething)  all  he  might  there  pretend  to. 
So  that  if  Mr.  Oldenburg  had  a  Defire  to  take,  out  a.Patent,,  it  was  for  no 
other  Contrivance  than  Mr.  Hugens. 

^LIII.  Account  of  Books  and  Emendations  omitted. 

B.  231.  9*670.       1.  Volumen  Primum  Geographorum  Gr.  Minorum.  Oxon.  in  %vo. 

6-1.       ^-  A'onj//  Periegefis,  Grarce  &  Latine,  cum  ScholisGr.tamEditis  qnam  * 
■.a3«-P-  '  •  jj^^j.^^      CyxxzEdw.ThwaitSy  M.  A.   O:con.  inivo. 
•.91.0.5172.       I.  Bernhardi    Vareniy    ^.D.  GeographiaGtnzxviMs  ;  vlm&z  ic   illuftraU  ab 

ffaaco  Newtunoy  R.  S.  S.  Cantab.  1672.  in  8w. 
9k2if.g,666.      ^  PUlippi  Cluverii  Ixitrodudio  in  Univerfam  Geograpbiamy   tam  Veterem. 

quam  Novam  :  Tabulis  Geographlcis  4<J.  ac  Notis  olim  omata  i  Joanne  Bu- 

tme  y  jam  vero  locupletata  Additamenris  &  Annoutionibus  Jo.  ffrid.  HehUi 

&  >.  Rfiiskii.    Amft.  1697*  in  4^0. 
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CHAP.   viir. 

B«ii£ig^,  ^    I;  ^  ■'  ^  HERE  is  ft  fort  of  grey  Freeflone  at  Parify  every  where  on  tKcr 
•V^bIV^icL  I       South-fide  of  the  River  &/»i  which  is  of  a  reafonable  courfe^ 

Apr.  Ap,  1^7^  Ml      Greet,  and  fb  foft  when  firil  taken  out  of  the  Quarryy  that  'tis^ 

dreft  and  hewn  with  broad  iharp  Axes,  almdft  as  eafily  as  dried  Clay,  bur 
grows  harder  and  harder  in  the-Air^'fis  very  durable,  and  exceeding  fit  for- 
BuHding.  The  PmhmdStot^  is  of  a  fine  Chalky  Greet,  fit  for  all  curious 
hewn  and  carved  Work,  though  not  fit  for  Water  or  Fire.  Oh  the  con-^ 
trary,  the  Free/hne  in  Kenty  of  a*  whiti(h»grey  Colour>  lafts  well  in  Air  and> 
Water ;  the  Urcet  thereof  lefs-fine^* and  chalky  than  that  ci  Pmland.  The 
Dirtjfitire  Fraflohey  though  it  endure  the  fierceft  Fire,  is  yet  brittle,  and  fo 
unfit  for  fine  and  curious  Workmanfliip. 


».  50.  f.  1009. 
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7ft»  chMmit  ^^*  '•  Take  the  thin  cleft  Stone,  Slat  orShihdle,  and  fo  knock  it  againft 
c^#v«M#f  ^/tfirany  hard  Matter,  as  to  make  it  yield  a  Sound  ;  if  the  Sound  be  good,  and 
«N^?ri5*Jfr.  cl^^>  ^^^  '^^  ^^  Stone  is-not  crazy,  but  firm  and  good.  Or, 
stm^coicfyrefi.'  If  in  hewing  it  does  not  break  before  the  Edge  of  the  SeBsy  (the  Hew* 
*^ '  *  *i^f  ing  Inflrument  ofthe  Sktters)  you  may  not  much  doubt  of  the  Firmncfs  ot 
the  Slate.    But, 

7.  If  after  it  hath  been  exaflly  weighed  (and  the  Accompt  thereof  laid 
by;  it  be  put,  and  for  a,  4,  or  8  Hours  left  to  remain  all  under  Water  in  a 
Veflel ;  and  afterward  taken  up  and  wiped  very  clean  with  Cloths,  if  then 
it  weigh  more  than  before,  'tis  of  that  kind  which  imbibes  Water,  and  there- 
fore not  fo  fit  to  endure  any  cpnfidcrable  time  without  rotting  the  Lathes, 
and  Timber. 

•-^  Thefe  Stones  «ay  be  pretty  well  guefled  at,  whether  they  be  of  a 
clofc  or  loofe  Texture,  by  their  Colour :  For  the  over  blackifh  Blue  isapteft 
to  take  in  Water  ;  buethe  lighter  Blue  is  always  the  firmeftand  dofeft. 
To  which  may  be  added  the.  Touch;  for  a  good  Stone  feels  fomewhat 
hard  and  rough  ,•  whereas  an  open  Stone  feels  very  finooth,  and  as  it  were- 
Oily. 

5.  Place  your  Stone  long-ways  perpendicular  in  the  midft  of  a  Veffel  of 
Water,  (no  matter  how  (hallow  the  Water  be,  fo  it  exceed  half  a  Foot 
depth;)  and  be  fure,  the  upper  un-immerfed  Part  of  the  Stone  be  not  ac- 
cidintiuiywetted  by  the  Hand,  or  oth^rwife  ;  and  fo  let  it  remain  a  l>ay, 
oxTialf  a  Day,  or  lefs.    If  it  be  a  good  firm  Stone,  it  will  not  draw  (as  they 

fpeak; 


th^i^X>i^ti«s^hd'Pbtts-beHi^tKeh  ttTrg^d  with'Juic&^.dr'SAp,'  \f/hich(thc 
Trees  bcingfelledat  that  time^  fkiH  ittifaiu  in  the  'Poj^es/having  namkiiner 
of  Means  61:  beiog  otheifwife  /pent,  'ahd  thete-  pucrififej  not  only-  leaving  the 
TWe  ftiU  of  thofc  Cavities  which  reijdiBr/h^  T/;«i«:.iPV'pak;,  t(ut,  i^,  breed- 
ding  a  Wofrti'is  bb^^-flteSrj^art^ 

pttjudiccir;  that  ft"  becomes  altogether  unfit  for  flrbng  l)rip\iinteQcies^  or 
other'robuft  Ufes.  3j)^;-ATrTiiribcr  TeUM  at  this  Time  of  the  Year/  whe- 
ther the  juices  putrifie,  or  otherwile  fweat  f<Mth,  or  dry  av^ay.  is  not  only 
fubje<^  to  rift  Jind  gape,,  but.win  Ihrint'  fo  confiderably,  thdf  a  Piece  of  fuch 
Tlimber  of  a  ^PMt  i<paaV^VilHfoaHy  A^  in  the  Breadth  of  ^  ot  an  Inch  5 
than  which,  fay?  ^^^W>^nothing  is  in9re  perAicic«i$,'if  ps*d  for  the  J5z^//- 
JiHg  of  Shjps^  To^^  fiibrij^^ifAlyj^thfe  Fitft  and  Createft  i?oi«4r/z  Emperor,  Ju- 
liusXstfaiJ aidSy  thkt  tfi(^^ Ships  m^y  be  made  of  fuch  moitt  I'imber,  felled 
in  the  Spring,  yet  they  wjll.pcrtainiy  be  Sl)iig^s/npt  neaf  fo  good  Sailers  as 
Slnps  made  of  Timber  felled^la^epin  the  ife^ajc-  \'\    ;         /       .        T 

In  ill  whrch  Circumllanccs,  I  fiqd,  mofl  of  the  ^ciejifsVo  very  well  J^rec, 
thiit  iVbAe  oFtheni  advife  tlie  felfinfi  ctf;t/«^«^,  for  .ktfv  fottof  ijfe,  before 
Autundy  at  foopdft ;  btiiers,  hot  tjlfriVe  I'rees  hiive  bori^ 'thdr  5f^ruit  ^  whicb, 
fays  ^f^phraflus^  muft  always  be  proportionably  later,as  their  Fruits  are  ripe 
later  in  the  Year.    A  third  fort,  not  till  Md-winur:  not  till  Navemiery  fays 
PaBadiusy  nav,  not  till  the  Hunter  So/Jifce^  fays  tlie  A^ife  Cata^  and  theq  too  in 
the  Decrea(e  or  fVatte  of  the  AiuOtty  between  tihe  *iy^  and  23  d  Day  of  het 
Age,  fays  Vegetiusy  pr  rather,  accordingtoC(f/«w^i%i,betwecn  the  20/Aand  the 
Nsw-A^u.    Jn  general,  (siys  Theopbrafius^   the  O^  muft,  be  felTd  very  late 
in  the  f1/intery  not  till  Decembery  aS  the   Emperor  Coifftamitte  Pogonatus  pofi- 
tively  aiTcrts,  the  Moon  too  being  th(sn  Ujider  the  Earth,  as 'tis  tor  the  moft 
part  in  the  Day  time  in  thp  firft  Part  of  its  Decreafe.    And  '  the.  felling  of 
Ooi  within  thoie  Limits  they  call  Temfeftiva  C^fura,   Felling  Timber  in  Sea- 
fon,  which  they  all  imanimoufly  pronounce  Tif  thus  felled)  will  neither 
Ihtink,  varp,  nor  cleave^nor  admit  of  Decay,  in  many  Years ;  it  being  tou^ 
as  Am,  and  the  whole  Tree  in  a  manner  (as  Theophrafius  alfertSvJ  as  Hardand 
firm  as  the  Heart  3  w^ith  whom  alfo  agrees  our  Countryn^an  'M.r.Evifyn^  if 
you  fell  not  0^  /fays  h6)  till  the  Sap  is  ih  Reppfe,   as  ^tis  commonlv about 
Navemhtr  and   Decemhefy  after   the  Froft  has  weU  nipped  them,  the  very 
Siblings  thus  cut  will  continue  without  Decay,  as   long  as  the  Heart  of 
the  Tree. 

And  the  Reafon  of  this  is  given  in  fhort  by  Vitrmjiusy  quia  Ams  Hybemi 
nris  comfrimit  &  confoUdat  Arioresy  becaufe  the  Irimer  Air  doth  clofe  the  Porcs^ 
and  fo  confequently  confolidates  all  Trees,  by  which  meaQS>  the  Oaky  fas 
he  and  Pliny  bothexprefs  it^  will  acquire  a  fortof  ^f^^^/Vy  Jn  its  Duradon  5 
and  much  more  will  it  fo,  if  it  be  Bark'd  in  th^  Spring,  and  left  Aaoding  all 
the  Summer,  expofed  to  the  Sun  and  Wind,  as  is  uiWl  in  Sfa^^lfiire^^ndxhc 
adjacent  Cbuntnes,   whereby  they  find,  by  long  Experience,  the  Trunks  of 
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paAtndfinn>  rluittlie  Ax  wiU  notmake  fo^rcat  Impreffion  as  it^doth  ifl 
^htSfrbig^  which  willalfo  ihcrcafc  the  Price  of  the  lyifrig  feme  fmall  Mat- 
ter, and  its  Sawing  afterwards  ;  bat  how  inconfiderable  thefe  things  are  ih 
comparifon  of  the  great  Good  of  this  manner  of  felUftgj  i  think/is  fdf  wident. 
Th«  girateft  Objediont  that  I  can  forefeewill  be  urged  here  iti  the  Soufb 
againft  thisPraflito^  is,  that  if  the  Tintlf^rbe  not  feb^-d  till  Md-winM',  or  Jo- 
.wiory,  where  it  gijows  in  Gafifiti  ^ndWbodsy  they  cannot  ^rhaps  incldfe  theii- 
young.  Sp-igs  (o  fooa  as  fome  may  imagind needful,  and  therefore  will  be 
backward  to  fell  their  Timber  (lb  growing)  «t  t4iat  Seafon.  To  which  i 
anfwer,  That  the  Timhr(o  fidrdin  iPiods  or  Copfes  may  beeafily  carried 
oflf  before  the  fecond  Spring,  and  fo  the  Prejudide  finall,  ^nd  the  Irrftinnuft 
,bc  there,  wherever  it  is  fell  U.  .-But  Skctudly^  That  which  will  quite  remove 
this  inconfiderable  Difficulty  is,  that  perhaps  it  maybe  expedient  that  no 
Timber  whatfoever  growii^  in^-^o^or  Copfesy  be  at  all  bought  in  the  King% 
Zardsy  for  that  Timber  growing  in  fuch  fhady  Places,  and  fb  fenced  from  the 
Sun  and  If^mi,  as  Ttrnhfr  in  Wo^ds  for  the  moft  part  is,  cannot  be  fo  good  as 
that  which  comes  fitom  an. expofed  Situation,  fuch  as  it  ufually  has  in  Forefts^ 
Parks^  Hedge^o'iMSf  and  open  Fields;  ^heretoo  it  isincHftercnt  at  leaA,if  not 
better,  for  the  Proprietor,  that  it  be  fell'd  in  PTmterj  (when  the  'Grks  and 
Com  is  gone)  than  in  thb  Spring  it  fclf ;  and  the  Officers  defigned  for  that 
purpofe  may  buy  all  their  Timber  under  fuch  Conditions  as  to  be  fell'd  in 
Winter^  enjoining  the  Proprietor  to  take  off  the  Bark  in  the  Sprmg  in  due 
Time,  making  him  fome  imaU  Allowance  for  the  Trouble  he  will  harve  in 
peeling  it  ftanding. 

ThiDififeMnff    IV.  It  is  the  common  Opinion,  That  Timber  which  is  felfd  in  Wintery  h 
Jm*cowItf^  ftroi^er  and  more  lafling,  as   be  ng  more  clofe   and   firm  than  that  which 
Sft^cseiffiM;  **  ^^'^'^  "^  Sumnw :  But,  M,  Lewxenhock's  Sentiment  is.  That  there  is  no  Dif- 
fy  M.  Anc  vtii.  ference^  except  in  the  Bark^  and  outermoft  Ring  of  the  Wood,  which  in  the 
ItC^^^^^  Simmer  are  fofter,  andfo  more  eafily  pierced  by  the  fVorm;  fPbod  confifting 
AM.  i^W       '  of  hollow  Pipes,  which  in  the  Summer  and  JWnter  both,  are  full  of  Moifture, 
they  do  not  fhrink  in  the  Wimeryzxid  therefore  the  Tf^ood  cannot  be  clofer  at 
one  tiipe  than  another  y  for  t>therwife  it  would  be  Full  of  Cracks  and  Clefts. 
The  fuddenand  unexpeded  rotting  of  fome  Timber,  he  conceives  to  proceed 
from  fome  inward  Decay  in  the  IVee  before  it  was  felPd ;  having  obferved 
all  Trees  to   begin    to  decay  at  firft  in  the  Midft,  or  Heart  ottheTrec, 
/    thp'  poffibly  the  Tree  may  ftand  and  grow  for  near  an  Hundred  Teats  after- 
wards, and  increafe  in  Bignefs  all  along^ 

"2.  He  (ays,  he  wasonce  of  Opinion,  that  Trees  growing  in  good  Ground, 
but  increaimg  flowly,  were  the  beft  and  ftrongeft  Timber  j  ind  that  tbofc 
Trees,  which  in  few  Years  grew  large,  were  the  fofteft  and  brittleft  ;  the 
•  '"•^^  contrary  to  which,  upon  Enquiry  ot  experienced  Workmen,  he  found  to 

be  true,  and  inftanccs  of  an  Elm  of  80  If  cars  Growth,  which  was  1 1  F005 
in  Circumference,  and  proved  excellent  tough  Timber. 

^  The 
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Thow^  theTriiy  bo  not:  fo  fwift  as  the  Rhofne^  yet  it  is  fubjeA  to  greaW 
InamkitioQS,  as  many  larofiptions  aiTure  ub.  No  River  ever  had  fo  nuay 
Bridges  built  with  that  M^ificence  aad  Art^  as  this ;  and  tho'  they  were 
more  pompous  and  rich  in  rare  Stones,  in  Sculpture,  tfc.  than  that  I  for- 
merly feat  you  a  Draught  of  from  A€)titpelier;  yet  they  had  the  like  Provifion 
fc»  their  Security  and  Prclervation,aBd  their  Defign  was  much  the  (ainc ; 
which  njay  be  feen  at  A0me  thisvecy  Day  at  theold /'(w/Mfo/i^  ("now  Pom 
NoBe)  near  the  Via  Flamwia^  in  the  Maxble  Remains  ctf  the  Pons  Mmilim^ 
repaired  wi«h  rich  Materials  by  J^mnusPiui)  on  the'^^Side  of  the  Ripay  or 
T^sftavera,  near  the  Root  of  the  Avemme  Nilf,  where  firft  the  Pons  Sublicins 
fio64  ;  as  alio  ia  thef^ftr  Fakritius  and  the  Cefiius^  that  leads  over  to  tbe 
Jfifula  TUrnrni ;  in  all  which  there  are  ft  ill  very  fair  Marks  of  the  old  Ronm 
Strudure  and  Defip^  i  aod  if  that  prodigious  City  h^dnot  been  Imocked  fo 
oft  to  pieces  by  iSarharous  Sachers^  wem«ht  have  had  ftill  as  clear  Prooft 
£x>m  the  other  Bridges,  viz*,  the  Pons  TriumphalfSy  the  Senaeotius,  &c.  But 
G^fo  and  Northeris  Toi^pas  ioiroke  all  befoie  them. 

im^^yF^       VL  A Twwfer  Bfiigt  mayl)e buflt  70 l^oot  long, or Tomewhat more; with- 

jj^ir  sfrm  oat  MuyPHlar  under  it,  which  w^y  be  ufeful  in  fpme  Places  where  PiBars 

c^^hiTsoc^  cannot  be  conveniently  built,  after  thi^  manner ;  AC,  and  B  O  are  Beams 

0foitmd.i^.  ^l»  Foot  long,  and  AB  is  32  Foot  long.  U^der  tbe  Angles  are  fet  two  large 

fii.7i6.      Braas  EL,  and  SR.   At  each  End  is  a  Wall,  on  which  are  laid  two  Biom 

BH,  and  AD,  each  to  JFoot  long;  undw  thefe  two  are  two  Braces  DE,  and 

RH.    There  may  alfo  be  Braces  at  the  End  of  the  Arches,   that  may  lie 

oUiquely  crofs  the  Bridge.  It  may  be  laid  with  Planks  and  Railed  Behind 

^  WaUs  arc  Caufeys  FD,  and  AN.    l^hc  -Length  o£  the  Bridge  CMO,  is 

7Q  Foot ;  the  Hetj^  KM  is  19  Foot. 


jm  AMcdoA  VIL  I.  The  AfUiduB  which  Is  tp  be  made  near  J^aimeimijioT  the  carry- 
ikWerSjucf.  i„g  the  River  £urt  to  VerfaiOtSy  will  have  in  Length  7000  Fathom  ;  462 
ilu7.'Aa.u?i  5.  whereof  will  be  jj  Fathom  and  4  Foot  high,  the  reft  will  he  lower,  acced- 
ing to  the  Difference  of  the  Ground,  but  no  lefs  than  j  Foot  and  6  Inches 
high.  There  will  he  to  the  (aid  AqueJuS  85 1  Anhes^  which,  where  they  arc 
higheft,  wM  have  iiFalhom  in  Breadth,  and  8  Fathom  in  Thicknefs,  di- 
jninilhing  to  14  Foot  at  the  Top.  Tbe  other  Arches  will  belefler  in  Breadth, 
as  well  as  Thicknefs,  acccotding  to  the  Nature  of  the  Ground.  The  iaid 
ApuduR  will  have  i;  Inches  Fall  to  every  Thoufand  Fathom  in  Length  ,*  fo 
that  for  the  7000  Fathom,  there  will  be  8  Foot  8  Inches  Fall.  The  River 
is  to  pais  by  Mamtinont  U  Pare  Effernon,  GajeroHf  RambmiBetj  ks  EJfarSf  k 
Perrejy  QgMiens,  nnd  from  thence  to  VerfaiBes.  There  are  14000  Soldiers 
that  work  there,  under  the  Command  of  tl^e  Marquefs  £U%eSeSy  with  tbice 
Commifiaries  of  War  for  their  Cond\l6t. 
•.  iy4  ^  W06.  ^-  -^  MagaxAni  for  the  Waters  upon  the  Moutain  Monthomt^  is  already 
cut,  which  will  have  2200  Perches  of  Surface  (each  Perch  being  8  Baxh 
Voot)  and  12  Foot  in  Depth.  In  another  Place>  muchlower^  wilt  be  ano- 
ther MagaxJm^  to  receive  the  Waters  of  many  Pools^  the  mofl  part  of  whicbi 
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'  a  Flat,  being  very  ^ttle  raised  in  the  Middle.  Over  this  Arch  (after  Ibmc 
walling  interpofedy)  there  is  another  Arch  (to  defend  the  former^  more  laifed 
from  the  Flat.  The  Dimenfions  of  all,  I  have  thought  fit  here  to  fub- 
join* 

A  B.  The  Breadth  between  the  Jambs ^  from  Infide  to  Infide,  i8  Foot. 

C  D.  The  Depth  of  the  St$nes  in  the  Lower  Arch,  22  Inches  ;  locked 
one  into  another,  with  a  crooked  Joint. 

D  E.  TheDiftance  in  Walling,  between  the  Arches,  2  Foot  and  7  Inches. 

E  F.  The  Depth  of  the  Stones  for  the  Upper  Arch,  1 5  Inches  :  With  a 
ftrcight  Joynt. 

G  H.  The  Place  of  two  vaft  Tjinnels  of  Stone. 

K.  A  Window  between  them. 

AniwK\n4$f      jX.  M.  JVeigheltus  \\^x\i  lately  invented  an  odd  Bridge j  or  kind  of  Stairs, 
ucighdiw.^Vby  which  a  Man  (hall  defcend,  and  yet  really  beraifed  upward;  and  going 
74./.  2212.      j^5  \^^  upon  a  Plain,  (hall  from  a  lower,  by  gently  fubfiding,  arrive  to  aa 
upper  Story. 

7ilfplt$m  /f        ^* '"  ^^  Indian  5?^, there  is  a  kind  of  (mall  Worms  that  fatten  themfelves 
iA£irimItf(«  a;  to  the  Timber  of  the  Ships,  and  fo  pierce  them,  that  they   take  Water  every 
^^1*90.' Ap?!"*  where;  or  if  they  do  not  altogether  pierce  them  through,  they  fo  weaken  the 
Ao.  1664.  '     Wood,  that  it  is  almoft  impoffible  to  repair  them. Some  have  imployed  DeaL 
Hair  and  Lime,  &c.  and  therewith  Lined  their  Ships  ;  but  befides  that,  this 
does  not  altogether  affright  the  IVorms,  it  retards  much  the  Ship's  Courfe. 
ThcPcit*g^fcorch  their  Ships,  in  fo  much  that  in  the  Quick  W^r*/ there  is 
made  a  0)aly  Cruft  of  about    an  Inch   thick.  But  as  this  is  dangerous,  it 
happening  not  feldom  that  the  whole  Veflel  is  burnt ;  fothe  Reafon  why  the 
fVmm  cat  not  through  Portugal Sh'ips^  isconceiyed  to  be  theexceeding  Hard- 
ncfs  of  the  Timber  employed  by  them.  There  isiHoSandsi  in  Man  that  pretences 
to  have  found  an  admirable  Secret  to  remedy  this  Evil.     And  a  very  worthy 
Ferfon  in  London^  fuggefts  the  Pitchy  drawn  out  of  Sea-Coals^  for  a  good  Re- 
medy to  fcare  away  thofe  noyfome  Infers. 

jm  Accmmi^  §f     XI.  Somc  few  Years  fince.  Sir  Phil.  Howard  and  Major  Watfor,  with  great 
^ Mr jjTuhwi! Charge  and  Induftry  found  out  a  new  Way,  by  a  Manufadure  of  our  own, 
•.  IOO.V  6192.  to  prefer\'e  theHuUsof  Ships  from  the  Worms,  &c.  which  is  much  fmoother 
Jan.  Ao.  1^74.  ^^  j  confequently  better  for  Sailing,    and  more  cheap  and  durable  than  the 
Way  of  Boards  J  Pitchy  Tar^  Rofai^  Brimftone^  or  any  Sheathing  or  Graving   hi- 
therto ufed.     TL)\cKing  and  Parliament  being  fatisfied,  upon   Examination, 
of  the  great  Benefit  that  might  redound  thereby  to  his  Majejly  and  Subjefts 
in  general,  for  the  Inventors  Incouragement  to  make  the  fame  puWick,  were 
picafcd,  almoft  4    Years  fince,  to  grant  them  an  A£l  of  Parliament  for  the  ' 
folc  Ufc  of  this  their  Invention,  with  Penalty  and  Prohibition  to  all  others. 
In  Profecution  whereof.  Experiments  have  been  made  upon  feveral  of  his 
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C  H  A  R    IX. 
Perffe^ive.    Sculfftwe.     Fainting. 


jjr^^t^bp  ^   A     ^^  ^"^^ ^*Sht  With  a  (hort  Ann B,  which  may  be  turned  roood 
s/r  chr.wr'em       /A     ^bout,  and   moved  up  and  down  the  (xnall  CylpukrC  D,  which. 


(•    A      Isafmj 

'ft/.  218.  X  X  isfcrewed    into   the  Piece  ED,  at  D  :  This  Piece  ED  moving 

Mar.  An.  1669.  round  about  the  Center  E  j  by  which  means  the  Sight  may   be    removed 
either  towards  R,  or  F. 

EF    is  a  Ruler  faftened  on  the  vwoMulersGGy  which  Rjulers  fcrve  both  ta- 
keep  the  fi]uare  Eform  S  SS  S  perpendicular,  and>,by  their  Aiding  through 
the  fquare  Holes  T  T>.they  ferve  to  ftay  the  Sight,  either  farther  from,  or 
nearer  to  the  faid  Frame;  on  which  Frame  is  ftuckon  with  a  little   Wax  the 
Paper  OOOO,  whereon  the  PiEiure  is  to  be  drawn  by  the  Pen  I.     This  Pern. 
I  is  by  a  fmall  Brafs  Handle  V    fo  fix*d  to  the  Ruler  HH,  that  the  Point  I 
may  be  kept  very  firm,  fo  as  always  to  touch  the  Paper.    H  H  is  a  Ruier^, 
that  is  always,  bv  means  of  the  fmall  Strings /i /3  ^a,  bbb^  moved  Hnriz>ontaJfy^ 
or  Parallel  to  it  lelf ;  at  the  End  of  which  isftuck  a  fmall  Pin,  whofe  Head 
P  is  the  Sight,    which  is  to  be  moved  up  and  down  on  the  out  Lines  of  any. 
ObjeB. 

The  G)ntrivance  of  the  &rings  is  this.  The  t^^'o  Strings  aaa^  bb  by  aie^ 
exa&ly  of  an  equal  Length.  Two  Ends  of  them  are  is^etCd  into  a  finall 
L«den  Weight  Q  Q,  which  is  moved  in  a  Socket  on  the  back  fide  of  the- 
Fram?,  and  fcrves  exaftly  to  counteipoife  the  Rnler  H  H,  beiog  of  equal 
Weight  with  it.  The  other  two  Ends  of  them  are  fattened  to  two  fmall. 
Pins  H  H,  after,  they  have  rolled  about  the  fmall  Pulleys  N,  M,  M,  L,L, 
K  K;  by  means  of  which  Pulleys,  if  the  Pen  I  be  taken  hold  <ify  and  moved 
up  and  4own  the  Paper,  the  Strings  moving  veiy  eafily,  the  Ruler  will  al- 
ways remain  in  an  Horizontal  Pofition. 

The  Manner  of  ufing  it  is  this  :  Set  the  Inflrument  upon  a  Table,  and 
^x  the  Sight  A,  at  what  Height  above  the  Table,  and  at  what  Diftancefrom 
the  Frame  S  S  S  S,  you  pleafe.  Then,  looking  through  the  Sight  A,  and 
holding  the  Pen  I  in  your  Hand,  move  the  Head  of  the  Pin  P  up  and  down 
the  out  Lines  of  the  ObjeA,  and  the  Point  I  will  defcribe  on  the  F^per 
O  O  O  O,  the  Shape  of  the  Objed  fo  traced. 
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cu  yfi^nrri^i^n  or  ixoiin^  »&  >viu  mime  tiic  x  luciuicid  or  tnc  incvnoca  OOIUUC, 
*^vhich  I  form  in  the  Wax,  with  all  the  Exadnefs  poffible. 

Here  note,  that  the  Particles  of  Aletal  mentioned  to  be  fet  into  the  Q^f, 
to  keep  it  a  Diftance  from  the  Mould,  muft  be  fo  fet  as  to  fall  in  with  the 
Surfaceof  the  Wax  exaftly  ;  and  that  the  Reafon  of  mixing  Pitch  or  Rofin 
with  the  Wax  is,  becaufe  that  when  it  is  burnt  out,  it  makes  a  great  Smoke^ 
and  that  Smoke  adhering  to  the  Mould,  occafions  the  A^tal  to  run  more  free- 
ly ;  as  I  have  experienced  it.     Next  I  put  all  over  upon  the  Surface  of  this 
Statue  of  Wax,  little  Pieces  of  Wax  which  I  call  the  little  Channels  cc  c  c  cc, 
(z\\  which  muft  be  contrived  foas  to  enter  the  great  Channels  d  d  d.)    This 
done,  I  cover  the  Core  and  Wax  all  over  with  the  fame  fort  of  Clay,  that  will 
endure  the  Fire  without  cracking;  and  fo  I  have  my  Concave  Statue  or  Mmld 
made.     Upon  this  I  lay  the  great  Channels  marked  dd  d  d,  both  upright  and 
tranfverfe,  formed  likewifein  Wax,  and  pl|iced  according  to  Judgment,  fo  as 
bcft  to  receive  the  Ends  of  the  little  Channels  c  cc  ccc,  forthe  more  eafy  di- 
ftribution  of  the  Metal.     The  great  Channels  mufl  all  meet  at  tlie  top  of  the 
Statue,  fo  as  come  out  by  one  Hole,  as  at  E,  where  the  Metal  is  to  be  pou- 
red in  :  It  is  alfo  neceflary  to  have  a  Channel  or  two  to  let  out  the  Air  as  the 
Metal  enters,  as  thofe  marked/^  and  there  muft  be  ^  Hole  or  two  left  at 
the  Foot,  asggy  where  the  great  Channels  tind  waxen  Statue  joyn ;  and  where- 
at when  the  Mould  is  burnt,  the  Wax  as  well  of  the  Statue  as  of  the  Chan- 
nels may  run  out.     The  great  Channels  being  thus  placed,  the  Mould  muft 
be  again  laid  over  with  the  fame  fort  of  Clay  ;  (I  ufe  conftantly  to  bind  a- 
bout  the  Mould  with  Iron  Wire,  and  then  lay  on  more  Clay  j  and  when  this 
Mould  is  well  dry,  then  I  heat  it  red-hot ;  as  I  did  before*  the  Core,  fo  now 
both  together. 

I  bum  the  Core  firft,  that  there  may  not  need  fo  ftrong  a  Fire  to  bum  the 
Mould  as  will  melt  the  fmall  Bits  of  Metal  :  But  for  fmall  manageable 
Statues,  of  not  above  a  Foot  or  two  high,  they  may  be  both  burnt  together, 
and  there  is  no  need  of  the  Holes  |^,  but  the  Mould  may  be  inverted,  and 
the  Wax  run  out  by  the  Channels  f  J,  and  E. 

The  Mould  being  thus  Burnt,  I  ftop  with  the  fame  Clay  the  two  Holes 
i  gf  and  then  I  bury  it  in  a  Pit,  and  proceed  as  is  ufual  in  Cafling  of  Bets, 
and- the  like;  but  Care  muft  betaken,  that  the  Metalht  very  well  in  Fufion. 

If  it  be  a  fmall  Statue,  not  above  a  Foot  or  two  high,  whofe  Mould  may  be 
managed  in  ones  Hands;  then  I  make  me  a  Concave  Statue  of  Wax,  of  the 
Thickncfs  I  defirc,  and  then  place  upon  it  all  thofe  great  and  leflcr  Chan- 
nels as  afore  :  Which  done,  I  put  it  all  together,  into  a  liquid  Subftance 
aiade  of  Piaifter  and  Tile,  or  Brick-Duft  tempered  with  Water. 

If  the  Siatue  be  intended  very  thin,  then  I  take  Copper,  and  when  it  is 
well  in  Fufion  I  mi^Twith  it  a  good  quantity  of  Zinc,  without  obferving 
any  certain  Proportion  of  Weight ;  the  more  Zim  the  better  the  Metal  Runs. 
I  have  fometimes  for  fivall  and  thin  Statues  ppt  in  above  a  third  part  of  Zinc. 
I  have  found  by  Experience,  that  this  Mineral  makes  the  d^t^  run  mdft 
freely,  aad  gives  it  a  fair  Golden  Colour.  ^^v  «i  ^^ 
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its  extrcam  corrofive  Quality.  Piiny  {ky$^  it  was  dug  up  in  Syria  on  the 
Surface  of  the  Earth :  and  that  the  Emperor  Caligula  had  hopes  of  getting 
Gold  out  joi  it ;  wherefore  he  caufcd  ia  Pounds  of  it  to  be  tried,  whicha^ 
forded  him  very  good  Gold^  but  in  fo  unall  a  Proportionj  that  he  loft  by 
the  Tryal. 
6'  Vmher  is  a  Native  Earth. 

7.  Red-Lead^  a  Colour  unknown  to  the  Ancients,  made  of  Litharge^  or 
burnt  Leady  by  a  Reverberamy  Calcination^  or  of  Cerujt  put  in  a  Platter  over 
the  Fire,  which  muft  be  conttntially  ftirrcd  till  it  has  acquired  a  Rii-Lead 
Colour.     Dr.  Charleton  de  Fhf, 

8.  Bnrnt  Qker  is  the  common  TeSow  Qker  burnt  in  the  open  Fire. 

9.  Cinnabar^  or  Vhrmirtcn^  There  are  two  forts,  Natrue^  or  the  Mimum 
of  the  Ancients,  which  is  the  Mineral  that  yields  Quickfilver  ;  whereof  and 
ci  Sulphur  it  chiefly  confifts  5  it  is  found  in  the  Mines  of  TJft'/^.  This  Colour 
was  amongft  the  Ancient  Romans  ufed  to  facred  Purpofes,  and  on  Feftivals 
Jufite/s  Face  was  painted  therewith,  as  litewife  the  Bodies  of  thofe  that 
cntrcd  in  Triumph;  The  Faffitious  Cinnabar  is  that  which  we  now  ufc, 
and  is  Made  by  a  Sublimation  of  Mercury  and  Sulphur. 

10.  Carminj  made  of  Cochineel. 

1 1.  Lakcy  thought  to  be  an  Arabick  Word  :  It  is  made  of  Fkcks  Dyed,  or 
Shavings  of  Scarlet  Cloth,  ojr  of  the  Cochineel  bifeEiy  or  clfe  of  Kermes-Berries, 
their  Tin&ure  being  extradcd  with  a  Lye  of  Pot-Aft>esy  and  then  precipita- 
ted with  a  Solution  of  Rnch-ABonf.  After  the  fame  Manner  a  take  may 
be  made  of  any  Plant  or  Flower.  There  is  another  fort  of  Lake  made  of 
Gum-lac,  by  extrafting  its  Tindure  with  Urine.^ 

II.  Sanguis  Draconis  is  the  Gum  of  a  Tree,  which  looks  like  dry'd  Blood ; 
*Hs  brought  outof  feveral  Places  in  the  Eafi-hdies. 

13.  Engl^  Reddle,  or  Ruddle^  is  found  in  many  Placesof  England-,  amongft 
the  reft,  near  Witney  in  Oxfirdfi>ire. 

14.  Lamp-bladk,  by  Pliny  thus  defcribed  :  *Tis  made  of  the  Soot  of  Ro- 
fin,  or  Pitch  burnt,  Houfes  being  built  on  purpofe  for  it,  that  keep  in  the 
Smoak. 

r$  mskf  cbint  V.  This  Way  of  making  feveral  China  Vamifies  was  firft  fent  from  the 
virniihcf  •,  hf    Jefuits  in  China  to  the  Great  Duke  of  Tufcany. 

M^iu^n\"i45^^.^  Take  of  Crude  V^mifh  60  Ounces,  ordinary  Water  tfo  Ounces,,  mix  thcra 
525.  fcur.Am  ^^  together  till  die  Water  difappears,  afterwards  put  this  Matter  into  a 
^^"^^  v'ooden  VeflTel  5  or  5  Palms  long,  and  2  or  3  broad,    mix  them  with  a 

wooden  Spatula,  for  a  whole  Day  in  the  Summer^  Sun,  and  for  two  in  the 
Winter.  It  is  afterwards  kifpt  in  Earthen  Veflfels  with  a  Bladder  over  it,  and 
cool.  This  is  the  Varnfn>  prepared  in  the  Sun. 
BfjUnitkiOyi  .  Take  20  Ounces  ot  the  Oyl,  called  Oy/ q/'twi?^,  of  that  o( the  Fruit  10 
?^fe^iv>c/i  Drams,  give  them  y  or  6  Boils,  till  it  comes  to  be  a  little  TeSow.  Let  it 
GT0tmdscdUid  ^qq\^  and  put  to  it  5  Drams  of  Quick-lime  ^wdered. 
^^*^**^'  Take  Swines  Blood  andQuickrlime  powdered,  mix  them  well,  lay  this  Mix- 

ture on  the  Wood,  and,  when  it  is  dry,  fmooth  it  With  Pumice-Stones. 

Take 


141111  tuat  u  o*w»^t»Mw  xgg  w^jvruy  xYu:.  X7ira>  ii»i;n  many- 1  cars  iince  tounaouc 
a  Way  of  doing  the  fame  thing,  in  eflfca,  that  is  there  mentioned ;  and  htth 
praftifed  it  for  many  Years.  That  is,  he  is  ablefo  to  apply  a  Cobmr  to  the 
out-fide  of  poliftied  Marble^  as  that  it  fhall  fink  a  confiderable  Dejfib  into  the 
Body  of  the  Stone,  and  there  reprefent  like  Figures  or  Images  as  thofe  are 
on  the  out-fide  ;  deeper  or  (hallower,  according  as  he  continues  the  Appli- 
cation a  longer  or  lefier  v^hile. 

nlry'^fhialfi'        ^^-  -^^c/^*^^  Stutgrndianm,  qui&  Gemmis&  Metallicis  Typis  Nummo- 
givintoantwc,  rum  Cudendorum  Infculpendis  Artificiofus  eft,  Nomine  Chriftafhorw  Mul-. 
nJo^Reirlto.   ^>  -^-  ^^^5«  Aurum  Aqua  Regis  folutum,  Oleo  Tartari  praccipitatum  at- 
179'  P»a2*'  '   quecdulcoratum,  quod  Aurum  julminans  dicunt,  dum  in  Scutella,  quam  Ma- 
turellam  vocant,  ex /./yu/e*  Chahdomco   coloris.  unici  Pellucidi  Onychtni,  feu 
Cornei,  vitro  pro  Fufione  praparato    Rubro  mixtum  &  Aqua  Fontana  Im- 
butum  tereret,  ad  facienda  Encaufla  feu  Smalta ;  de  quibus  Ant,  NeriuSy  ver- 
tente  Andrea  Frifio^  egit  Lib.  6.  Artis  Vitraria^  invenit  itefato  tertium  codem 
Lahore,  quod  Color  Pulverisiftius  Puniceus,  qui  per  dies  aliquot  ficcatus  in 
Vaiculomanferat,quoufque  inter  terendum  etiam  ad  Marginem  cflluxit,rc- 
lidistamen  purishinc  inde  Spatiis  Oi^^c/^m  Coloris,  duriifimam  hanc  Gem- 
mamy  quxLimam  fpemit,  ita  profunde  penetraverit,  non  tan  turn  in  Scutella, 
fed  &  ipfo  PifleUo,  &  diftrinxerit  Maculis  atque  Circulis  fat  ordinate  dudis, 
ut  Color  hie  neque  fimplici  Aqua,   neque  Lixivia,  vel  acriori  alio  Liquore 
potuerit  deleri,  &  quidem  fine  Politurar  el^antioris  Detrimento.  I'alis  iu- 
queTindura  perrepetitas  Triturasdi&i  rulveris  tentatadenuo  aliquoties, 
in  fimilis  Coloris  alio  Vafculo,  neque  vero  apparuit  pofteaut  ante  unquam. 
Sed  hoc  imprimis  circa  Tinftionem  hujus  Vafculi  obfcrvandum  eft,  quod  fc- 
cundum  Texturam  Gemma,  tam  nudo  quam  armato  Oculo,  in  Tin^  Inter- 
na, &  Sincera  Externa  pane  Vafis,  notentur  Fibrse  feu  dudus  Circulares ; 
juxta  quosBra&eisSucci  Lapidei  Novi  per  Intervalla  impofitis,  in  ejufmodi 
Mole  excreviffe  credendum  eft  ;  uti  Bez/^ar  aliique  Lapides  Laminis  fuper 
accrefcentibusaugentur,  &  Ligna,  in  quorum  ultimorum   Trunco  Qrculi 
feu   Annuli   defignant   fucci  annui  Numerum  &  Incremenu  :  adeo  ut  hie 
Purpureus  ille  Cb^r  Lineis  pallidioribus&  obfcurioribus,  prout  vel  denfiores 
vel  rariores  Poras  molliorem  vel   duriorem  Textutam  offendit,  Circulates 
Ambitus  circa  Verticem  aliquam,  veluti  circa  Medullam,  feu  Cor  ut  appel- 
lant, aut  Granum,aut  Paleam  in  aliis  Lapidibus  &Lignis,  fignaverit ;  inter- 
mift is  quoque  hinc  inde  Maculis  &  Spatiis  obfcurioribus.    Veluti  lUufi. 
B<yk  Sfftcim.  di  Orig.  &  Virt.  Gewmarum.  Sc&.  i.  p.  22,  23.    in   Aiamaate  & 
Grtmath  acies  &  commifliuas  tenuium  BraAearum  aut   Planorum  obferva- 
vit  ;  quod  Gramm  Artifices,  feu  planam  Contexturam  non  diffimilcm  FiP 
filitati  Ligni,  vocant. 

Jam  vero  Tingi  pofle  quoque  Manmra  icAUAafiraiii  OJfa  per  Lixiviatos 
&  acres  Succos,  June  inde  fcriptumeft  ^  quod  fortafiis  de  Gemmis  fpcrandum 
^  quando  Bjb:  Beyk,  Gt.  Sc£^.  2.  p.  123.  ex  lis  Tinduram  manifeftam 
extra&am  eife  fcribit,  alAi.  p.  43.  &  ipo.  per  VaporeS  Minerales  tinftos  efle 
Oryftalhs  Pemfos^  atque/.  45.  ipfum  Sapphirum  per  Vapotjes  fubttimimos. 

...  Cum 
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.  Cum  deni'que  ex  Obfervationc  ooftra  manifeflum  fit,  revera  TtttSam  efl" 
Cemm»mChakedi,tiiamy  quamvis  fortuito  accidcrit,  neque  repetito  Proce/Tu 
fupde  quid  cvcnerit,  merebiti^r  tamen  Medicationem,  an  ex  Aftrorum  Ruxu 
ahave  abfcondita  potius  vi  yenent,  &  Tentameni  an  ex  Mixtura  Saliom  & 
Succorum  Acrium  poffit  imitando  produci ejufmodi  Tinauw,  &quidem  S 
ne  Igne,  ut  Splendor  &  PeUuciditas  Gemra*  non  deflruatnr,  Duritiesau- 
temmaneat,  adeoquc  ipfa  Gemma:  pretiofitas  non  tantum  lervetur-  fed  & 
per  Tinduram  novam  crefcat.  *  . 

X.  Papers  omitted. 

1.  A  Defcription  of  Scheiners  Stereographick  ParaBehtram    AnA  ir*    r^ 
fiSIions  confidered ;  by  Mr.  J.  St.  Oar^ (id.  fup.  Seft  fr*  ^er^'-^i.r.  t 


a.  A  I'able  of  Simple  and  ACxV  Ohursy  in  latin,  Greekl  French    anM  r 
tb  SS?  '  ^''"'"  °^  "^"^  ^'^"^  ^'"^"'^  '"^  ^''  proper  ^i  Thy^li  "• 


Rich.  Waller. 
"KL  Accoums.  of  Books  omitted. 
1.  Entretiens  fur  les  Vies  &  fur  les  Ouviages  des  plus  exeeiw*  ©.--^ 

^'  ^^A^^n^'  Idea  oi  the  Art  oj Painting,  and  Relation  of  Seven  Confe- 
rences held  at  Parts  m  the  Academy  Royal,  for  the  Improvement  of  the  fjH 
ot  Painting  and  Sculpture.  "  •^'*' 

4.  OptiquedePom-tf/wre  Scpeinture,  conteo&nt  U  Per/peSlive   Steculnt;, 


179.  P.5 


"•  21.  p.  31 
0.47.P,  ^ 
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C  H  A  P-     X, 
Mufick. 

^c^iiSf'^^-T  "^  ^*^^  '^^^  longfince  obfcrved,  That  if  sl  ^tol-firing,  or  Lute-Jirii^ 
^^rh^^iTh  i>r.      I    be  touched  with  the  Bow  or  Hand,  another  Stritig  on  the  fame  or  ana- 
)^*839.  \a^      ^   ^^^  Inftrument  not  far  from  it,  (if  an  Unifon  to  it,  or  an*  Otiavey  or 
^"-  i677.  *     the  like^  will  at  the  fame  time  tremble  of  its  own  Accord.   But  I  can  now 
add,  That  not  the  whole  of  that  other  String  doth  thus  tremble^  but  the 
feveral  Parts  feverally,  according  as  they  are  Unifons  to  the  whole,  or  the 
,1   221.       Parts  of  that  String  fo  ftruck.     For  Inftance,  Suppofing    AC    to  be  an 
upper  OEiave  to  ^  >,  ^nd  therefore  an  Vnifon  to  each   Half  of  it,    flopped 
at  A     If,  while  *  y    is  open,  A  C  be  ftruck  i  the  two  Halves  of  this  »• 
ther,  that  is,  *  ^,  and  ^  y,  will  both  tremble  ;  but  not  the  middle   Point 
«t  ^.     Which  will  eafily  be  ebferved,  if  a  little  Bit  of  Paper  be  lightly 
wrapt  about  the  String  *  y,  and  removed  fucceffively  trom  one  End  of  the 
String  to  the  other, 
f  tg.  3t2.  In  like  manner,  If  A  D  bean  Upj^er  Imlfih  to  * y*,  and  confequently  an 

^  Vnifon  to  its  three  Parts  equally  divided  in  ^,  y;  if «  «/t,  being  open,  A  D, 
be  ftruck,  its  -three  Parts  «  ^,    ^  5 ,  >  •^j  will  feverally  tremble,  but  not 
'^'  "5-       the  Points  fiy.     In  like  manner,  if  A  E,  be  a  doulfle  OElavejLoa  «,  the  four 
Quarters  of  this  will  tremble  when  that  is  ftruck,  but  not  the  Points  0^7 y^. 
^'^^'       So  if  A  G,  be  a  Fifth  to  «  » j  and  confequently  each  Half  of  that  ftopped 
in   D,  an  Unifon  to  each  third  Part  of  this  ftopped  in  0y;  while  that  is 
ftrnck,  each  Part  of  this  will  tremble  feverally,  but  not  the  Points  iS,>;  and 
^hilc  this  is  ftruck,  each  of  that  will  tremble,  but  not  the  Point  D.     The 
like  will  hold  in  lefler  Concords  ;  but  the  lefs  remarkably,  as  the  Number  of 
Diviftons  increafes. 

This  was  firft  of  all,  (as  I  know  of)  difcovered  by  Mr.  H/iU.  Nobk^ 
M.  A.  of  Merton  College  ;  and  by  h/m  fliewed  to  fome  of  our  MuficianSy 
about  three  Years  fincc ;  and  after  him  by  Mr.  T))o,  Pigoty  A.  B.  oiWadham 
CoBegey  without  knowing  that  Mr.  Noble  had  difcover'dit  before*  I  add  this 
further,  (which  I  took  Notice  of  upon  Occafion  of  making  Tryal  of  the  o- 
ther,^  that  the  fame  Stringy  as  a  y^  being  ftruck  in  the  midft  of  C,  each  Part 
bemg  Uttifm  to  the  other,  will  give  no  clear  Smttd  at  all,  but  very  conftifed* 
And  not  only  fo  (which  others  have  obferved,  that  a  String  doth  not 
found  clear  if  ftruck  in  the  midft  ;)  but  alfo,  it  «  «/^  be  ftruck  at  fiy  or  y, 
where  one  Part  is  an  OSlave  to  the  other ;  and  in  like  manner,  if  «  i  be  ftruck 
'^^•a^s  at  i8  or  / ;  the  one  Part  being  a  double  OBave  to  the  other.  And  fo  if  «  ^ 
be  ftruck  in  >  or^;  the  one  Part  being  a  Fifth  to  the  other ;  and  fo  in  other 
like   Confonant  Divifions  j  but  ftill  the  lefs  remarkable,  as  the  Number  of 

Ihvi- 
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1^.  aa;*  If  an  IMfm  be  ftruck,  it  makes  one  intire  Vibration  in  the  wholeString, 

and  the  ^lotion  is  moft  fenfibly  in  the  midft  at  w,  for  there  the  Vibrations 
take  the  greateft  Scope. 

ri%.  aa8.  If  an  ith  is  ftruck,  it  makes  two  Vibrations  ,•  and  the  Point  in  is  in  a 

manner  Quiefcent^  and  the  moil  fenfible  Motion  at  n,n. 

^*i'  t79.  If  a  1 2th  be  fttuck,  then  it  makes  three  Vibrations ;  and  the  greateft  Mo- 

tion at  q,m^q  ;  and  hardly  to  be  perceived  at  f^p.  So  that  in  {hort,this 
ExperifHffa  holds,  when  any  Note  is  ftruck  which  is  an  Unifm  to  half  the 
String,  and  a  i2f^  to  a  Third  Part  of  it. 

f%.  2^a  » jn  this  Cafe/the  Vibrations  of  the  equal  parts  of  a  String  being  fynchro- 

nous^  there  is  no  Contrariety  in  the  Motion  to  hinder  each  other,  whereas 
it  is  otherwife,  if  sl  Note  is  Vnifon  to  S,  that  does  not  divide  the  String  into 
equal  Parts,  for  then  the  Vibrations  of  the  Remainder  r,  not  fuiting  with 
thofe  of  the  other  Parts,  immediately  make  a  Confufion  in  the  whole. 

Now  inthtlruffipet'Aidrinet  you  do  not  flop  clofe,  as  in  other  Inftmments^ 
but  touch  the  String  gently  with  your  Thumb,  whereby  there  is  a  mutual 
Coricurrencc  of  the  upper  and  lower  part  of  the  String  to  produce  the  Sound. 
This  is  fufficiently  evident  from  that.  That  if  any  thing  touches  the  String 
below  the  Stop>  the  Sound  will  be  as  efieftually  fpoiled,  as  if  it  were  Uid 
upon  that  Part  which  is  immediately  ftruck  with  the  Bow.  From  kence 
therefore  we  may  colled,  that  the  Trumpet-Marine  yields  no  Afo^c/x/ Sound,  but 
when  the  Stop  makes  the  upper  Part  of  tht  String  an  Aliquot  o(  the  Remain- 
der, and  confequently  of  the  whole  :  Otherwife,  as  we  juft  now  remarked, 
the  Vibrations  of  the  Parts  will  ftop  one  another,  and  make  a  Sound  fuita- 
i>le  to  their  Motion,  altogether  confuied. 

Now,  that  tYitic  Aliqwn  Parts  are  the  very  Stops  which  produce  the  Trunf 
pet-Nitesy  (ball  be  plainly  Ihewn  in  the  treating  of  the  fecond  Inquiry,  v& 
What  is  the  Reafonthat  the  ytb,  iith^  iph,  14th  Notes  are  outt)f  Tune  ; 
and  the  reft  exadly  in  I'une  ? 

AU  Writers  of  the  Mathematical  Fan  of  MifiA  agree. 


(Half  1 

That  by    y  Third  Part  j 

^       '  ^the  Sound  is  raifed 


Shortnning  a  <  a  Fourth         ^  t 
String  /a  Fifth  J 

CaSixth  J 


an  Eight 
a  Fifth 
a  Fourth 
a  Sharp  Third 
La  Flat  Third. 


From  this  Foundation  all  the  other  Notes  are  derived.  The  Flat  and 
Sharp  Sixth  are  to  be  the  Flat  and  Sharo  7%ird  to  the  Fintri^  and  the  jtb  the 
like  to  the  jth  :  The  Second  to  be  a  Fifth  to  the  Fourth  below,  <7c.  Sy 
this  Rule  let  us  examine  what  Notes  a  Atanodord  betted  in  its  Atiqim  Parts 
will  produce. 
fk'  2J«.  Suppofe  the   Monecbord  F  to  confift  of  720  Parts,  and  its  Tone  DouUe 

C'fa^t,  the  firft  Note  in  the  Table ;  then  Half  of  it  will  be  360,  and  a  third 
Part  240,  &e. 

Now 
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V  Second        7NotcmtlicTa'CFirft  7      r4.7 

The  <Third  >blcdiflfcrs  from<  Second        >by< I  >of  the Strit^ &l 

IFQunh/efcSthc  ^Third,drc.S      ZtS 

!w  mS?*  ^  •     '^^-  ^°y  '^'^*  ^^  ^*^^  ^^  •*  Af«/c^/  Inflrument  Opm  (or  at  its  ftill  Icngtb; 

chord ;  hf  Df  wiU  Sound  Cwhat  we  caU)  an    OUave  /of   Diapajon)  to  that  of  the  Ume 

i:^38"^8o.   &n»gftopt  in  the  Middle,  or  at  half  its  Length.    Hence  it  is  that  we  com- 

Mar.  Ao.  i^  monly  affign,  to  an  OSave^  the  Duple  Proportion  y'or  that  of  i  to  i)  becaufc 

fuch  is  the  Proportion  of  Lengths  ("taken  in  the  fame  Strit^)  which  give 

thofe  Sounds.    And  (upon  a  like  Account)  we  affign  to  zFtjth  (or  Diapane) 

the  S^qui'olter  Proportion  (or  that  of  3  to  2.)     And  to  a  Fourth  /or  Dia- 

ujfmn)  the  SefquHertiau  (or  that  of  4  to  3.)     And  to  a  Tone  (which  is  the 

Diderenoe  of  a  Fourth  and  F////^;    the  SefquHBave  (  or  that  of  p  to '8  :) 

BecauTe  Lengths  (taken  in  the  fame  String)  in  thefe  Proportions,  tlo  give 

fuch  Sounds. 

And  (univerfally)  whatever  Proportion  of  Lengths  <taken  in  the  feme 
j!rni«  equally  ftretched)  do  give  fuch  and  fuch  Sounds  ;  fuch  Proportions 
(of  Gravity^  we  affign  to  the  Sounds  fo  given. 

But,  when  an  Eight  (ox  O^ave)  is  faid  (in  common  Speech)  to  confift  of 
1 1  Hmi'toms^  or  6  Tones ;  this  is  not  to  be  underflood  according  to  the  Ut- 
mofl  Rigour  of  Mathematical  Exz&ncis^  (of  fuch  6  Tcnet^sis  Vthat  they  call 
the  Diazeutick  Tone,  or  that  of  la,  miy  which  is  the  Difference  of  a  Fuurth  2nd 
Ftfth  i)  but,  as  exad  enough  for  common  Ufe.„  For  6  fuch  Tones j  (that  is, 
the  Proportion  of  9  to  8,  6  times  repeated)  isfomewhat  more  than  that  of 
an  iXiave,  (or  the  Proportion  of  2  to  i)  :  And  confequently,  fuch  an  Hemi- 
torn,  is  fomewhat  more  than  the  Twelfth-part  of  an  Eight  or  OBave,  or  Dia* 
fnfoH.  But  theDifierence  is  fo  little,  that  the  Ear  can  hardly  difUoguifliic: 
And  therefore  (in  common  Speech)  it  is  ufual  fo  to  fpeak 

And,  accordingly,  when  we  areiliroded  to  taijce«he  Leqgths  (for  what  are 
called  the  la  Bemi^nes)  in  G«ww«ft»W  Proportion,  It  is  to  beundeifiood  (not 
to  be  fo  in  the  utmofl  Stridnefs,  but)  to  be  accurate  enough  for  common 
Ufe ;  fpr  placing  the  Frets  on  the  Neck  of  a  yi(dj  or  other  Mufical  btfhumem  5 
wherein  a  greater  Exa&nefs  is  not  thought  n^ceffary.  And  this  is  very  con- 
venient, boarafe  ftfaus)  the  Change  of  the  Key  (uponialtering  the  Seat  of 
mi)  gives  no  new  Trouble,  for  this  doth  indirferently  ferve  any  Key;  and 
the  Iliflerence  is  fo  fmall,  as  not  to  offend  the  Ear. 

But  thofe  who  chufe  to  treat  of  it  with  more  Exadnefs  go  this  way  to 
work. 

Prefuppofing  the  Proportion  for  an  OBave  or  Dkt-pafon)  to  be  that  of  a 
tm  I ;  they  divide  this  into  two  Proportions;  not  jufl  Equal  (for  that  wouki 
fall  upon  the  ^iwi  Numbers,  asV  2to  i ;)  but  near  equal  (fo^wtobecx- 
preffed  in  fmall  Numbers.)  In  order  to  which,  inftead  cf  taking  ^  to  1,  they 
take  ( the  Double  cf  thefe  Numbers  )  4  to  i  ;  (  which  is  the  fame 
Proportion  as  before;  and  interpofe  the  Middle  Number  3.  And  of  thefe 
three  Numbers,  4,  3,  2,  that  of  4  to  3,  is  the  Proportion  of  a  Fourth  (6r 
Dia-ttfferw.)    And   that  of  3  to   2,  the  Proportion  fpr  a  Fi^h  (or  Dtf- 

fime.) 


Digitized  by 


GOQ 


Laftly,  if.from  that  of  the  ,Tri-bemHone  (ok  Lejfer  X^rd)  ia^  mi^  fai 
whqfe  Proportion  is  as  6  to  5,;  wc  take  that  cfj  the  Tineyla,  wV(whichis 
tlfc  DiftcPcnce  of  a  Fr.;rth  and  Fifch)  as  p  to  ^  ;   there  remains  for  the 

Htmhtene,  miy  fa^   (ot  la,  fa,)  that  of  16  to  if.     That  is  ~)  — (— *| 

_  16 

.  Or,  the  7ri-hemi'tofte  (or  Le/fer  Third)  whofe  Proportion  is  as  (f  to^  ; 
jnmy  be  divided  into  three  near  Equals,  (by  taking  Triple  Numbers,  in  the 
fame  Proportion  1*8,  rj;  and  interpofing  the  1V0  Intermediates  17,  16;) 
which  will  therefore  be  as  18  to  17,  and^is   17  to  i^,  and  as  16  to  ij  • 

That  IS,  -    x-^  X  —  =  —  = 
17    16    ly       ij        5 

Where  alfo  the  Greater  Toney  whofe  proportioa  is  as  9  to  8  or  18  to  itf, 
is  divided  into  its  two  near  Equals  /commonly  called  Henu'toneiy)  that  of 

18  to  17,  and  that  of  17  to  i(S  :  That  is,  —  x  ^7  =  1    =  Z  • 

'  tj    16       16       i 

Arid  the  Lejfer  7o»f,  that  of  lo  to  5^,    or  20    to   18,  may  be   in  like 
manner  Divided  into  that  of  20  to  ip,  and  that  of    19  to.  18  :    That  i$, 

20    19  ^  20  _  lo 

i9    18  "^  18       9 

Which  Divifionsof  the  Greater  SiXidi  Lejfer  Toru,  arifwer  to^hat  is  woflt 
to  be  defigncd  by  Flats  and  Sharps. 

So  that  (by  this  Compofition,)  cf  thefe  Eight  Notes,  la,  fa,  foly  la,  mi, 
fa,fol,  la ;  their, Proportions  fland  thus  ;\tliat  oilaifa,  (ot^mi,  fa)  is  as  li 
to  15,  That  of  fayfol,  as  to  to  9,  and  that  oifol,  la,  as  9^  8  :  (ordfe 
that  of  fa,  fol,  as  9  to  8,  and  that  oifol,  la,  as  10  to  9  J  That  of  la,  mi,  as 
9  to  8.  And,  if  either  of  the  Tones  {Greater  or  Lejfer)  chance  to  be  divided 
(by  Flats  or  Sharps)  into  Twhat  they  callj  Hemi-tona,  their  Proportions  are  to 
be  fuch  as  is  ^Iniady  mentioned. 

There  may  be  a  like  Divifion  of  a  Fourth,  (or  Din-tejferony  intx>  two  Near 
Equals :  And  of  fome  others  of  thefe,  into  three  Near  Equals.  Which  migbt 
be  of  ufe  for  (what  they  were  wont  to  calU  the  Chromdtick  and  EitarmomA 
A^jick.  But,  thofe  forts  of  ABi/ick  having  been  long  fince  laid  afide,  there  is 
now  no  need  of  thefe  Divifions,  as  to  the  Mufick  now  in  Ufe. 

ru  impetfiai$n  ^V.  I  think  'tis  Evident  that  the  Pipe  in  the  Organ  is  intended  to  Expitfs 
#r  imurgm ;  ^  Diftind  Sound  at  fuch  a  Pitch;  that  is,  in  luch  a  Determinate  Degree  of 
\!*'^.'  na!*^**'  Gran/itj  or  Acutenefs  \  or  (as  it  is  now  called)  Flatnefs  or  Sharpnefs ;  And  the 
^  24*9.  Relative  or  Comparative  Confideration  of  Two  (or  mcrj)  fuch  Sounds  of 

July  Ao.  169^.  j^^j  ^f  jn^;^^  ^^  Sl.mpnefs,  is  the  Gropnd  of  fwha:  we  call;  Qm^fi, 
and  Difmd  \  that  is,  a  Soft,  or  Harfli  Coincidence-  .  ^ 

Now, 
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(bmewhat  lefs  than  Six  FuB  Not$s.  For  (as  Avas  firft  dcmonftratcd  by  Ett- 
did,  and  fincc  by  others)  the  Proportion  of  9  to  8,  being  fix  Times  com- 

pounded*  is  fomewhat  more  than  that  of  x  to  i..    For  *r  ^  q  ^  "f"  ^    « 

X  -^  X  -^  =  ^^— xL-.>  js  more  than  ^--^^ =  — . 

8      8       ^^2144  ^^2.144        I, 

This  being  the  Cafe  ;  they  allowed  (indifputably/  to  that  of  the  Dia^ 
xiutick  Tone  (la^  mi  J  the  full  Pro  portion  of  9  to  8;  as  a  thing  not  ta  be  al- 
tered ;  being  the  Difference,  of  the  Dia-ftme.  and  Dia-ujffron,.  ox  the  JRfik 
and  hmrth. 

All  the  Difficulty,  was,  How  the  remaining  Fourth  {mi^fojfol,  la,)  (hoold 
be  divided  into  three  part$>  fo  as  toranfwer  ([pretty  near)'  the  Ari/hxemam 
Two  Toms  and  a  half:  Andmiglit,  altogether  make  up  the  Proportion  of  4 
ta  I »  which  is  that  of  a  Rurth  or  Diartejferatu 

Many  Attempts  were  made  to  this  pui^fe  :  And  according  to  thofe 
they  gave  Names  to  the  Diferent  Geitera  or  Kinds  of  Mufidk^  f  the  Diimmcky 
Cbrpmaiick,  and  EMormmck  Kinds»>?  with.  the.  feveraL  Sfecies,,  or  lefifer  Diftin- 
ftions  under  thofe  Generals* 

Tbefirft  was  that  of  E'^cUd  ^which  did  mofl;  generally  obtain,  for  many 
Ages ;/  Which,  allows  to  fa,  fol,  and  to  fol,  la,  the  full  Proportion  of  9  to  8 ;. 
And  cheiefoie  to /s,,  i^  i^  (which  we  call  tbei  Greater  "tbirdX  that  of  8 1  to 

64^  (Fot^  ^"T  ^7^-    ^^y  confequently,,  ta  that,  of  AB,,  fa^  which 

•         o         64 

is  the  Remainder  to  a  Faurtb)  tlut  of  aytf  to  24  j..    For   —)  —   (—  ; 

that  ii^  if  out  of  the  Pkopcotion  of  4.  to  3  weuke  that  of  8x  to  64,  the 
Refuk  is  that  of  i^Su^i^}^  Te^this  they  gave  the  Name  of  JJmma  (^H^) 
that  is»  the  RemaiiKier  (to  wit,  overand  above  two  Tones.)  But^  in  com- 
jmonlXfcourfe  (whoa  we  do  not  pretend  to  fpeak  nicely^  nor  intend  to  be  fi> 
uiiderftood^  it  is  ufual  to  call  it  an  Hemi-tone,  or  Haff-Nkey  (as  being  very 
aeariO  Md  the  other.  Two  If^le  Nsteu  And  this  it  what  Ptokn^  calls 
JXmmum  Dkammy  (of  the  Diatomck  kind  with  7xu»  FnU  Tine^X 

Againft  this  it  is  Objbded  (zs  not  the  moft  convenient  Divi&>n)  that 
the  Numbers  of  81  to  64,  are  too  great  for  that  of  a  Ditone,  or  Greater 
Tiird ;  which  is  not  Harfh  to  the  Ear ;  but  is  ratherSweerer  than  that  of  a 
Single  Tme^,  wbofe  Proportion  is  9  to  8.  And^  in  that  of  255 to  143,  the 
Numbers  are  yet  much  greater..   Whereas,  there  are.  many  Proportions  (as. 

i.  — ,  -2.  — ,  in  (mailer  Numbers  than  that  of  p  to  8  ;  of  which^  in. 
4     5*7 

shis  Divifioo,  there  is  no  Notice  uken. 

To 


According!}^,  fuppofifig  m/^tQ/);and  iii  B-y^-i^/-w/V  which  is  Amounted  its 
Natural  Scat)  ^life  Sounds  o£fachr^p#  arc  to  hear,  tbcfc  Fropprtions  to  eadt- 


Other,  viz. 


B  .  C  .  t  .  D  .  *  .  E  .  F  •  i  .  G  .  t  .  av.  t    >- 

if     ii      *Z      ^     i?  i^  iS     17       120     19      18     17 

15     i7      i<^      19     1^  75  17     15       19     la      17     1^ 

:    c/W  ^•*/>J    I  v^'^v>J  txv-s;  »^v^^ 

;              «£                    10  .  ^  ^               10                      o 

^ :            t                T  :  8                 9                 » 

X,n        ,      ,       —y            ■             ■  W  .                        ^                              ^ 
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Aftd  fb  in  feich  O^ave  fucccffiVely  following.     Ahd,  if  the  Pipes  in  each . 
O^rtW  befitted  to  Sounds  in  thcfe  Proportions ^f  Grauity-VLtid.  Aanaiefi,  it 
will  be  fuppofed  (according  to  this  A3pc^A^/^  to  be  perfeftly  Proportioned. 

But,  inftead  of  thefe  fucceflive  Proportions  of  each  Hemi-tone;  it  is  found 
nccefTary  (if  I  do  not  miftakethe  Praaice)fo  to  order  the  13  /^ijpw  (containing 
13  btervds  which  they  call  fimhtmts)  las  that  their  Soundsf  (as  to  Grkvity 
and  Acutekifs)  be  in  Continual  Proportion,  (each  to  its  next  following,  in 
one  and  the  fame  Proportion  ;)  which  all  togetherihall  compleat  that  ^  an 
4)lhve  or  Jh'a-pdfony  as  2  to  i.    Whereby  it  cqmes  to  p^fs  that  each  Pipe 
doth  not  fc^bVafeits  proper  Sound,  but  very  near  it,  yet  fbmewhat  varying 
from  it;  Which  they  cstll  Bearing -^  which  is  fomewhat  of  Jn^^erfedicta  in 
this  Nolle  Iffflrument    the  Top  of  all. 
,  It  m^y  be  asked,  *  Why  may  not  the  Pipes  be  fo  ordeted,,  as  to  have  their 
^Sounds  in  juft  Proportion,  as  well  as  thus  Bemkig  ? 
\     I.'infwer,  It  might  very  well  be  fo,  if  all  Abifick  were  Compofid  tothe  fame 
'Key,  or  (as  thq  ^r^^ib. call  it)  the  fam^^.A£»^;  As  for  luttwce,  if,  in  all 
Cotnpbfitiops,  m$,\  were'  always  placed  in  Bzfa^^irm.     For  then'  the  Pipes 
-might  be  ordered  in  fuch  Proportions  as  I  have  now  d^gned. 

B\^t  Mufical  Compofitious  are  made  in  a  great  Variety  of  Moies^  or  with  great 
Divetfity  in  the  Pitch.  Ati  is  not  silyrxys  placed  in  B^-fa-ki-ndi  but  fomctimcs 
ill  E'UhfHi^  fometimes  in  A-lami-re^  &c  And  (in  Summ)  there  is  ndce 
of  thoft  12  or  13  Pipes  but  may  be  made  the  Seat  oimu   And>  if  they  were 

exadly 
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fbiVfJj!!^uii'^  V.  51  Salvmiy  about  4  Years  ago  invented  a  New  Tuning  of  the  Ancitm 
^;  s,  saWctTi.*  Lyra-Vi^lyixth  the  ufual  I3  &r/;f^/  ;  by  means  erf  which  Tuning  it  is  render^ 
\^'ii\  J2^  wholly  perfoa,  fothat  youinay  exprefs  upon  ic  all  a»c()ri//yl>//iw'</^  andalfo 
the  ImptrfeB  Concords y  zs' Sevenths ^  Sixths^  &c.  as  well  as  upon  any  Vitginal 
that  hath  the  Quarters  x>f  Notes  upon  it.  *Tis  true,  Vis  only  for  melan- 
cholly  and  paflionate  Matter,  and  not  for  Divijiony  as  is  the  prpper  Nature. 
of  thie  Lyra.  I  Ih^ll  only  add,  thatxwith  th&abovefaid  TiMngi'it  afcends  in^ 
Ak  as  high  as  G-fol-rerut ;  and  defcends  as  low  as  DouUe  C-ja^m  ;  and  caa 
make  every  where  the  fame  Concords  as  abqve^ 

^^l^lptm^rf     VL  1.  I  take  it  for  granted;  that  much  of  the  Rfeports  concerning  the^: 
Mofick  iafrr-    great  Effe&s  of  Mufick  in  former  Times,  beyond  what  is  to  be  found  in  lat- 
ZH^inJTl^Dr.  ter  Ag?s,  is  \ii%\i\y  Hjferbolicaly  ^nd  next  Door  to  Fabulous^  and  therefoa 
|I!!*  97!  \^y   P"^^  Abatements  muft  be-  allowed  to  the  Elogies  of  ih^x  Mufick. 
^M.  i4fL  *         2,  Wei  muft  confidcr,  TJiat  A^fick  (to  any  tolerabje  Degree^  was  then  (ff 
not  a  nj?w,  at  leaft)  a  rare  Thing,  wHhich  the  Rufticks,  on  whom  it  is  rt- 
norted  to  have  had  fuch  £flFeds,had  jiever  heard  before ;  and  on  fuch  a  little 
Mviick  will  do  great  .Feats.;  as  we..find.at  this  Day^  ^Bddle  or  a  Bag-fifc 
at  a  Country  Morice  Dance. 

3.  We  are  to  cpnfiderythat  their  Mtfich  (even  after  it  came  to  fome  good 
Degree <>fEerfedion)  was  much  more  plain  and  fimple  than  oursriow-a-day% 
They  had  not  Conforts  oFtwo,  three»  four  or  more  Parts  or  l^oices :  But  one 
fipgle  Voicf  oriinglc  loftrument  a*part ;  which  to  a  rude  Ear,  is  much  more 
talung  thaa  more  compounded  Mufick.  For  that  Js  at  a  Pitch  not  above 
their  Capacity  ;  whereas  this  other  confounds  it,  with  a  great. Noiie,  but 
nothing  diftinguilhable^to  th^it  Capacity. 

4.  We  are  to  confider,  that  iM5^*  with  the  Ancients  was  of  a  larger  Exi- 
tent  than  what  we  call  Mufick  now-a-days :  For  Poetry  and  Dancing  (or  come- 
ly Motion/;were.then  accounted  Parts  o(  Mufick,  w  hen  Mufick  arriv'd  tofomc 
Ferfedion.  Now  we  know  that  Ferfe  of  it  felf,  if  in  good  Meafures  and  affe- 
ftionate  language,  ^  and  this  fet  to  a  MuficalTune^  and  fung  by  a  decent 
Voice,  and  accompanied  but  wth  foft  Infirumental  Mufijck,  if  any,  fuch  as  not 
to  drown  or  obfcure  the  enfkatick  ExpreiHons  (like  what  we  call  Recitative 
Mufick)  will  work  ftningely.upon  the  Ear,  and  move  all  Affections  fuitabic 
to  the  Tune  and  Ditty ;  (whether  brisk  and  i>leafant,  or  foft  and  pitiful,  or 
fierce  and  angry,  or  modemte  and  fedate)  efpecially  if  attended  with  a  Gt' 
fiufe  and  ABim  fuitable.  For,  ^f is  well  known,  tliat  fuitable  ABing  on  a 
Stage  gives  great  Life  to  the  Words,  Now  all  this  together  (which  wcic 
all  Ingredients  in  what  they  called  Mufick)  muft  needs  opemte  ftrongly  on 
the  Fancies  and  Affeftions  of  ordinary  People,  unacquainted  with  fuch  kind 
of  Treatments.  For,  if  the  deliberate  reading  of  a  Romance  (yrhen  well 
pennM>  will  produce  Mirth,  Tears,  Joy,  Grief,  Pity,  Wrath,  or  Indignation, 
fuitable  to  the  refpedive  Intents  of  it,  much  mgre  would  it  &^  do,  if  ac- 
companied with  all  thofe  Attqidapts. 
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